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(57) An apparatus 130. which comprises a zonal isolation assembly comprising: one or more solid tubular 
members, eac^ solid tubular member 135, 150 including one or more external seals 140; one or more 
perforated tubular members 145 each including radial passages coupled to the solid tubular members; 
and one or more perforated tubular Ifners 1305 each includir^ one or more radial passages coupled to the 
intenor surfaces of one or more of the perforated tubutar members; and a shoe 155 coupled to the zonal 
isolation assembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the 
perforated tubular liners are formed by a radial expansion process performed within the wellbore. 
Also disclosed are methods and systems of Isolating a subterranean zone, extracting materials ^om a 
producing zone and an apparatus for extractifig geothermal energy. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Appncations 

This application i$ a oontinuatton-fn-part of U.S. .patent applicatton serial number 
5 09/969.922. attorney docket number 25791.69, filed on 10/3/2001. that was a 
ocmtlnuatipivin-part of U.S. patent application serial numt)er 09/440,338, attorney 
docket numt)er 25791.9.02. filed on 11/15/1999, that bsued as U.S. Patent No. 
6,328,113, that claimed the t)enefit of the filing date of U.S. provisional patent 
application serial number 60/108,558. attorney docicet nurr^r 25791.9. fted on 
1 0 1 1/16/1 998, the disclosures of which are incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02. filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attonney docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
or) 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent appliciatton serial no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6} U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 application serial na 09/51 1 .941 , attorney docket no. 25791 :16.02, filed on 2/24/2000, 
(8) U;S. patent appllcatipn serial no. 09/588.946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent ai^llcation serial no. 09/559,122, attorney docket no. 
25791.23.02. filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/16635. attorney dockdt no. 25791^.02, filed on 7/9/2000, (11) U.S. 

2S provistonal patent application serial no. 60/1 62.671 , attorney docket no. 25791 .27. filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. proviskmal patent applicatton serial 
no. 60/159.082. attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provistonal patent application serial no. 60/159.039, attorney docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033. attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212.359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent appltoation serial no. 60/165.228, attorney docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attorney 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233.638, attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent applteatton serial no. 60/237.334, attorney 
5 docket no. K791.48, filed on 10/2/2000, (22) U.S. provisional patent appficatkm serial 
no. 60Q70.007. attorney docket no. 25791.50, filed on 2/20/2001 ; (23) U.S. provisional 
patent appfeatkm serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provteional patent appiteation serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonai patent application serial 

10 no. 60/303,740. attorney docket no. 25791.61, filed on 7/8/2001; (26) U.S. provistonal 
patent application serial no. 60/313,453. attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S: proviskinal patent appllcatioh serial no. 60/317.985. attorney 
dod(et na 25791.(37, filed on 9/6^001; (28) U.S. provisk>nal patent applicatton serial 
no. 60/3318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial ho. 09/969.922. attorney docket no. 25791.69. filed on 
10/3/2001, the disctosures of wt)ich are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas e>q)loratk)n. and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil exploratton, a wellbore typically traverses a number of zones within a 
subterranem formation. Sorne of these subterranean zones will produce oil and gas, 
while others will noL . Further, K is often necessary to isolate subterranean zones from 
25 one another in order to facilitate the axptoration for and firoduction of oil and gas. 
Bdsting methods for isolating subtenBnean production zones in order to facUitatd the 
e)q[)loratk)n forand production of oil arM gas are osnriplex arKi e 

The present Invention is directed to overooming one or more of the limitattons of the 
30 existing proc^es for isolating subterranean zones dining oil and gas axptoration. 

Summary of the Invention 

According to one aspect of the present inventton, an apparatus is provided that 
includes a zonal isolation assertibiy including: one or more solid tubular members, each 
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solid tubular member induding one or more external seals, one or rmre perforated 
tubular mmnbers coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubulaf members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
nnonKoring the operatir>g pressure within the perforated tubular members, and one or 
more flow servsors operably coupled to one or more of the perforated tubular membere 

10 for monitoring the operating flow rate within the perforated tubular membere, a shoe 
coupled to the zonal Isolation assembly, and a controller operably coupled to the flow 
control vah^es, the temperature sensore, the pressure sensors, and the flow sensore for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. . At least one of the solid tubular members and the perforated 

IS tubular members are fomoed by a radial expansion process peribrmed within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zione in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
travereing the flret subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulare travereing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulare 
within the wellbore, fluidicly coupling the perforated tubulars and the solkl tubulare, 

25 ' preventing the passage of fluids from the flret subterranean zone to the second 
subterranean zone within the wellbore external to the soBd tubulare and perforated 
tubulare, monitoring the dpereting temperatures, , pressures, and flow retes within one 
or more of the perforated tubulare, and controUing the flow of fluidic materials through 
the perforated tubulare as a function of the monltbred operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellt>ore 
including a casing, is provided that includes positioning one or more solid tubulare 
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within the wellbore, positlordng one or more perforated tulHjIars within the welltKKe, the 
. perforated tubulars traversing the producing subterranean zona, radiaRy expanding at 
least one of the solid tubulars and the perforated tubuiars within the welibore, fluididy 
coupling the sofid tubulars with the casing, fluldiciy coupling the perforated tubulare 
5 with the solid tubulars, fluididy isolating the produdhg subt^nean zone from at least 
one other subterranean zone within the weilbore, fluididy coupbig at teast one of the 
perfonated tubulars with the produdng subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars. 
and controlling the flow of fluldic materials through the perforated tubutars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present irivehtion, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or mors solid tubulars within tiie wellbore, tiie solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the welibore» the perforated tubulars traversing the second 
subterranean zone, meana for radially expanding at least one of the solid tubulars and 
perforated tubutm within the wellbqre, means for fluididy coupling the perforated 
tubulars and the solid tubulars, nieans for preventing tiie passage of fluids from the first 

20 subterranean ^ne to the second subtenranean zone wittiin ttie weDbore external to the 
solid tubulars and perforated tid>ulars. means for monitoring the operating 
temperatures, pressures, and flow rates withirt one or more of thB perforated tubulars, 
and means for controlling the flow of fluldic materials ttirough ttie perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to anottter aspect of the present Invention, a system for extracting materials 
• from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the vyetlbore. means for positioning one or rnore perforated tubulars 
30 within the wellbore, the perforated tubulars tiaversing the produdng subterranean 
zone, means for radially e)q3anding at least one of tite solid tubulars and the perforated 
tubulars within tiie wellbore, means for fluididy coupling the sdid tubulars witti the 
casing, means for fluididy coupling tiie perforated tubulars with tiie solid tubulars, 
means for fluididy isolating tiie produdng subterranean zone from at least one otifier 
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subterranean zone witNn the wdIt)ore. means for fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of flutdic rraterials through the perforated 
5 Uibulars as a function of the rnonitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present inventron, an apparatus is provided that 
includes a zonal tsolatton assembly including: one or more solid tubular members, each 

10 solid tubular member including one or more external seals, one or rhore perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of or>e or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the weilbore, and the solid tubular 
liners are formed by a radial expansion process performed within the wellbore. 

According to arK)ther aspect of the present invention, a method of isolatirtg a first 
20 subterranean zone from, a second subterranean zone in a wellbore Is provided that 
iricludes positioning one or more soUdl tubutars within the wellbore, the solid tubulars 
traversing ttie first subterranean rone, positioning one or more perforated tubutars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluldldy coupling the perforated 
tubulars and the primary soDd tubulars, preventing the passage of fluids from ttte first 
subtenranean zoriB to the second subterranean zone vkrithin the wellbore. external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or more of the perforated tutHJIars, and radially 
30 expanding and plastically defonnlng the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting material 
from a producing subterranean zone in a welibore, at least a portion of the wellbore 
including a casing, is provided that includes posttionff)g one or more solid tubulars 
>mthih the wellbore, positioning one or more perforated tubulars each including one or 
5 more radial passages within the weDbore, Ihe perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, fluidicly coupling the sotici tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fiuMidy 
isolating the producing subterrariean zone from at least one othef subterranean zone 
10 within the wellbore, fluldidy coupling at least one erf the. perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars. arKJ radially expanding and plastically 
deforming the solid tubular liners within the interic»' of one or more of the perforated 
tubulars to fluidicly seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a ^rst 
8ubtenar>ean zone .from a second subterranean zor>e in a wellbore is provided that 
ifKludes means for positionihg one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perfoFBted tubulars each Including one or more radial passages within the wellbore, the 
perfbrated tubulars traversing the second subtemsmean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidiciy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners v^in the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defomning the solid tubular liners within the interior of one or nrm^ of the 
perforated tubulars to fluidicly seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subten^nean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided ttiat includes means for positioning one or more solid 



tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the welltx>re, the perforated tubulars 
traversing the producing sutrterraneah zone, means for radially exparujing at least one 
of the sofid tubulars and the perforated tubulars within the wellbbre, means for flutdldy 

5 coupling the sofid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the sclM tubulars, means for fluididy isolating the produdng subtenBnean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone. 
nr>eans for positioning one or more sdid tubular liners within the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the solid tubular liners within the interior oif one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars* 

According to another aspect of the present invention, an apparatus is pn>vlded that 
15 Indudes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular nriember induding one or nfK>re e)ctemal seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonel isolation assembly. 

According to another asped of the present invention, a method of Isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more tolid tubulars within the wellbore, the solid tubulars 

25 traversing the fhst subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second sutyterranoan zone, radially, expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterrartean zone to the second subterranean zone within the wellbore external to the 
prinrmry solid tubulars and perfc^ed tubulqrs, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to anottw aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at lea^ a portion of the weiitxm 
including a casing, is provided that Includes posittoning one or mon9 solid tubulars 
within the welibore* positioning ione or more perforated tubulars each Including one or 
more radial pass^es within the weObofe, the perforated tubulars traversing the 
pjodudng subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one oif the 
perforated tubulars. and injecting a hardenable fluidic sealing niaterial into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a vyellbore is provided that 
includes means for pdsitlbning one or more soDd tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one* or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perfdrated tubulars vidthin the weijbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zone wilMn the weDbors external to the primary solid tubulars and 
perforated tubulans, rneans for sealing an annular region within at Irast one of the 
perfExated tubulars, and means far injecting a hardenable fluidic seallrig material Into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 
radial passages of the perfonited tubulars. 

According to another a^>ect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubutars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perft)rBted tubutars 
traversing the producing subterranean zone, means for radially expanding at least one 
or the solid tubulars and tha perforated tubylars within the wellbore, means for fluMidy 

5 oOupHng the soKd tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the soBd tid>ular8« means for fluididy isolating the producing subtenanean 
zone from at least one oUier subtenxinean zone within the wellbore, means for fluidlc^ 
ooupfing at least one of the perforated tubulars with the produdng subterranean zone, 
means for seaiing off an annular region within at least one of the perforated tubulars, 

10 and means for Injecting a hardenable fluidic sealing material into the sealed annular 
regbns of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present inventiori, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation including: one or more solid tubular members, each sofid 
tubular member induding one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular niembers, and a shoe coupled to the zonal 
isolation assembly.' At least one of the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
weObpre, and at least one of the peiforated tubular members are radially Expanded Into 
Intimate contact with the subten^nean fomiation. 

According to another aspect of the present Invention, a method of isolating a first 

25 subterranean zone from a seioond subterranean zone In a wellbore Is provided that 

Includes positionlrig one or more solid tubulars wiMn the wellbore, the sdid tubulars 

traversing the first subtsn^nean zone, positiohing one or more perforated tubulars 

within the wellbore each induding one or more ladlal passages, the perforated tubulars 

traversing the second subten^nean zone, radially expanding at least one of the primary 

30 sdid tubulars and perforated tubulars within the wellbore, radially expanding at least 

one of the perforated tubulars into intimate contact with the second subterranean zone, 

fluididy coupling the perforated tubulars and the solid tubutars, and preventing the 

passage of fluids from the flrst subtenranean zone to the second subtenranean zone 

. within the wellbore extemal to the solid tubulars and perforated tubulars. 

« 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a weljbore, at least a portion of the welltx>re 
indudfng a casing, is provided that includes positioning one or more solid tubulars 
5 within the weUbore. portioning one or more perforated tubulars within the weltbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subten^nean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 
10 coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, and fluidicly coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a s^^cond subterranean zone in a wellbore is provided that 
Indudes means for positioning one or more solid tubulars within the weilbore. the soU 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weDbore each Induding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
nneans for radially expanding at least one of the perforated tiibuiars into iatimate 
contact with the second subterranean zone* means for fluidjdy ooupBng the perforated 
tubulers and the solid tubulars, and meants for preventing the passage of fluids from the 

25 first subteoanean zone to the second subtenranean zone within the wellbore external to 
the soBd tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellt>ore 
30 including a casing, is provided that indudes means for positioning one or mom sotid 
tubulars within the weUbore, means for positioning one or more perforated tubulars 
within the wellborn each induding one or more radial evenings, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perfbrated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
produdng subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy .coupling the perforated tubulars with the solid tutHJiars. 
means for fluididy isolating the produdng subterranean zone.from at least one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. • 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation assembly positioned within a wellbore that traverses a 

10. subterranean fonnatlon and indudes a perforated wellbore casing, Iriduding: one or 
more solid tubular memberB. each sdid tubular menr*er induding oto or more extemal 
seals, one or more perflated tubular members coupled to the solid tubular memt>ers. 
and a shoe coupled to the zonal isolation assemtriy. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the v^llbore, and at least one of the perforated tubular 
members are radially expanded into intimate oontad with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone In a wellbore that indudes a 
perforated casing that traverses the second sid^terranean zone, is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, poslfioning one or more perforated tubulars 
within the wellbore each including one or mora radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radially expanding at least one of the prlrnary 
solid tubulars and perforated tubulars within the weDbore, radially expanding at least 
one of the perforated tubulars into Intimate contacTwith the perforated casmg, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenranean zone within the 
30 wellbore extemal to the solid tubulars and perforated tubulars. 

Acconjing to another aspect of the present invention, a method of extracting materials 
from a produdng sufoten^nean zone In a wellbore, at least a portton of the wellbore 
induding a casirig and a perforated casing that traverses the produdng subterranean 
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zone, Is provided that includes positioning one or niore soKd tubulars within the 
wellbore. positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
5 perforated tubulars vnthin the weDbore^ radially expariding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluidicly ooupGng the solid 
tubulars with the casing, fiuididy coupling the perforated tubulars with the solid 
tubulars, fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore* and fluidicly coupling at least one of the 
10 perforated tubulars with the produdng subterranean zone. 

Acxording to another aspec* of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore ttiat tndudes a 
perforated casing that traverses the second subtenBnean zone, is provided that 

15 includes means for positioning one or more solid tubulars within the wefibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or mora 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into' intimate 
contact with the perforated casinjgi, means for' fluidicly coupling the perforated tubulars 
and the solid tubulars, and nneans^for preventing the passage of fluids from the first 
subterranean zone to this second subterranean zone within the welltx>re external to the 
soGd tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracting matertels 
* from a producing subtenanean zone in a wellbore. at teast a portion of the welibora 
including a casing and a perforated casing that traverses the producing subterranean 
zone, that includes means for positioning one or more solid tubulars within the 
30 wellbore. means for positioning one or mora perforated tubulars within the wellbore 
isach including one or more radial openings, the perforated tubulars traversing the 
producing subtenanean zone, means for radially expanding at teast one of the solid 
tubulars and the perforated tubulars within the wellbore. mear» for radiaOy expanding 
at least one of the perforated tubulars into Intimate contact with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, nwans for fluldiciy 
coupling the perforated tubulars with the solid tubulars, means for fluididy isdating the 
producing subterranean zone from at least cne other subterranean zone within the 
wellbore. and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another asped of the present invention, ah Apparatus is provided that 
includes a zonal isolation assenribly induding: one or more solid tubular manors, each 
soRd tubular member induding one or more external seals, one or more perforated 

10 tubular members each Induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each Induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are formed by 
a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of Isolatirig a first 
subterranean zone from a second subtenanean zone in a wellbore is provided tinat 

20 indudes positioning one or more solid tubulars vytthin the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within tfie wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluMidy coupling the perforated 

25 tid)ular5 and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary sdid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or wotb of the peribrated tubulars, and radially 
expanding and plastically deforming the peiforated tubular liners within the Interior of 

30 one or rrK)re of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tutMjiars each including one or 
more radial passages within the weHtKm, the perforated tubulars traversing the 
produdng subtenanean zone, radially expanding at bast one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the soSd tubulars with the 
5 casing, flutdtdy coupfing the perforated tid>Ldars with the solid bJbulars, fiuididy 
isolating the producing subterranean zone from at least one other subterranean zoifie 
within the wellbbre, fluklicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more perforated tubular liners within 
ttie interior of one or more of the perforated tubulars, and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars treyersing- the first subterranean zone, means for positioning one or more 
. perforated tubulars each Including one or nr>ore radial passages within ^ wellbore, the 
perfected tubularly traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zorm to the second 
subtenanean zone vinthin the w^lbone external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 ' and plastically deforming the perflated tubular nhers within the Int^ 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellt>ore 
30 Including a casing, is provide that indudes means for positioning one or rmre solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, rheans for radially expanding at least one 
of the solid tubulars and the perforated tubulars wittiln the wellbore, means for fluidtdy 
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ooupllng the sdid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subtenranean zone within the wellbpre, means for fluididy 
coupling at teast one of the perforated tubules with the produdng subterranean zone, 
5 means for positioning one or more perforated tubular liners within the Interior of one or 
. more of the perforated tubulars. and means for radially expanding and plastically 
defbmiing the perforated tubular liners within the interior of on$ or more, of the 
perforated tubulars. 

10 * According to another aspect of the present invention, an apparatus Is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, two or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and one or more one-way valves for controliably fluididy oouplirig the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the so6d tubular nrtembers and the perforated tubular members are formed by a radial 
expansk}n process performed within the wellbore. 

According to anottier aspect of the present Invention, a method of Isolating a first 
20 subtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a weilbore is provided that indudes positioning one or more solid tutnjiars 
within the weHbore, the sdid tubulars traversing the first subterranean zone, posftloning 
two or nnore perforated tubulars each induding one or more radial passages witiiin the 
weUbora, the perforated tubulare traverslfig the second subterranean zone, radially 
25 expancfing at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluididy coupling the perforated tubulars and the primaiy solid tubulars, preventing the 
passage <rf fluids from the first subterranean zone lb the second subtennAnean zone 
within the weilbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the produdng zones that has been deplete^d. 

According to another aspect of the present invention, a method of extracting materials 
from a weilbore having a plurality of produdng subterranean zones, at least a portion of 
the weilbore induding a casing, is provided that indudes positioning one or more solid 
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tubulafs within the weilbore. pc^tioning two or more perforated tubulars each including 
one or more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zorws. radially ex^nding at least one of the soHd tubufars and 
the perforated tubulars within the wellbore, fhildiciy coupling the solid tubulars with the 
5 casing, flMldlcly coupling the .peifcxrated tubulars with the solid . tubulars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluxtidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is provided that includes means for positioning one or more solid 

15 tubulars within the wellbore, the s;o»id tubulars traversing the first subterranean z:one, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, meians for fluididy coupling the perforated 

20 tubulars and the soM tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more, of the perforated tubulars, 
and means for preventir^ fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore. at least a portion of the 
wellbore Ind^ding a casing, is provided that indudes means for positioning one or 
30 more solid tubulars within the wellbore. means for positioning one or more perforated 
tubulars each Induding one or more radial passages within the wellbore, the perforated 
tubulars traversing Ifw produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore. nneans 
for fluididy coupling the solid tubulars with the casing, means for fluididy couplir>g the 



16 



perforated tubulars with the solid tubulars, mear» for.fluldicly isolating the producing 
subterranean zor^ from at least one other subterranean zone within the weilbore. 
means for fluididy coupling at least one of the perforated tubulars witti the produdng 
subtenranean zone, means for positioning one or more perforated tubular Bners within 
5 the interior of one or more of the perforated tubulars^ and means for preventing fliiids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extrading 
10 geothermal energy from a subtenranean fonnation containing a source of geothenhal 
energy is provided that ihdudes a zonal isolation assembly positioned within the 
sut>tenanean formation indudlrig: one or more solid tubular membersp each solid 
tubular member Indydinjg one or more external seals, one or more perforated tubular 
members each Including radial passages coupled to the solid tubular members, and 
15 one or nK>re perforated tubular liners each Induding one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tubular members/and 
a shoe coupled to the zonal isolation assembly. At least one of the soDd tubular 
members and the perforated tubular members are formed by a radial expansion 
procMS performed wKhIn the weilbore. 

20 

According to another aspect of the present invention, a method of teolatlng a first 
subtenanean zone from a second subterranean zohe including a source of geothermal 
energy in a weilbore Is provided that includes positioning one or more solid tubulars 
within the wenbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each induding one or more radial pa^s^es within the 
weilbore, the perforated tubulars traversing, the second subterraiean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluididy ooupfing the perforated tubulars and the primary sdid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the weilbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners withlri the interior of one or more of 
the perforated tubulars, arKl radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting 
geothermal energy fron^ a subterranean geothemial zone in a welltx)re. at (east a 
portion of the weDbore including a casing, is provided that Includes positioning one or 
more solid tubutars within the wellbore. positioning one or more perforated tubulare 
each including one or more radial passages within the vyeitbore. the perforated tubulars 
traversing the subterranean geothenmal mne, radially expanding at least one of the 
solid tubulars and the perforated tubulare . within the vi^ilbore. fluididy coupling the solid 
tubulars with the casing, fluididy couplirig the perforated tubulare with the solid 
tubulars, fluidiciy isolating the subterranean geothermai zone from at least one other 
subterranean zona within the wellbore, and fluididy coupling at least one of ttte 
perforated tubulare ^ the subterranean geotherrhal zone. 

According to another aspect of the present invention, a system for Isolating a firet 
subterranean zone from a second geothennal subterranean zone In a wellbore is 
provided that indixJes means for positioning one or more solid tubulars within the 
wellbore^ the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each Induding one or more radial 
passages within the wellbore. the perforated tubulare travereing the second geothennal 
subterranean zone, means for radially expanding at least one of the solid tubulare and 
perforated tubulare within the wellbore, means for fluididy coupling the perforated 
tubulars and the soKd tubulare, and means for preventing the passage of fluids from the 
firel subterranean zone to the second geothermal subterranean zone within the 
wellbore external to the primary solid tubulare and perforated tubulare. 

According to another aspect off the present invention, a system for extracting 
geothermai energy firom a $ubtenranean geothermal zone in a wellbore, at least a 
portion of the wellbore Induding a casing, is provided that Indudes means for 
positioning one or more solid tubulare within the wellbore, means for positioning one or 
more perforated tubulare each induding one or more radid passages within the 
wellbore, the perforated tubulare travereing the subterranean geothermal zone, means 
for radially expanding at least one of the solid tubulare and the perforated tubulare 
within the wellbore, means for fluididy coupling the solid tubulare witti the casing, 
means for fluididy coupling the perforated tubulare with the solid tubulare, means for 
fluidiciy Isdatlng the subtenBnean geothenTnal zone from at least one other 



18 



subterranean zone within the wellbore, and means for fluldldy coupling at laast one of 
the perforated tubulairs with the subterranean geothenmai zone. 

According to another aspect of the present invention, an apparatus isf provfded that 
5 includes a zcmal isolation assembly, including: one or mors solid tubular members, each 
solid tubular member including one or mbre external seals, one or more perforated 
tubular members each including one or. more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the solid tubular nnembers and the perforated tubular members are formed by a radial 
10 • expanston process performed within the wellbore. and the radial passage of at least 
one of the perforated tubular memt>er5 are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
IS subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbdre, the solid tubulars 
traversing the first subtonraneari zone, positioning one or more perforated tubulars 
within the weilbone each including one or more radial passagi^s, the perforated tubulars 
ti^varsing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars* within the wellbore, fluldidy coupling the 
perforated tubulars and. the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the sdid tubulars and perforated tubulars. and cleaning materials firom the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubidars withih the wellbore. 

According to another aspect cX the present iriventidn, a method of exacting materials 
from a producing subterranean zone in a wellbore, at least a portion of the w^bore 
including a casing, Is provided that includes posltfcMiing one or more solid tubulars 
30 within the wellbbre, positionirtg one or more pMforated tubulars within the wellbore 
each including one or mbre radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of ttie solid tutnjiars and 
the perforated tubulars virithin the wellboriB, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
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tolatmg the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tiibulars with the 
prodii^'ng subterranean zone, monitoring the (derating temperatires, pressures, and 
flow rates witWn one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present Invention, a system for isolating a first 
subtenBnean zone from a second sul>terranean zone In a wellbore is provided that 

10 includes means for positioning one or mora solid tubulars within the wellbors, the solid 
tubulars traversing the first subterranean zon6, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, ttie 
perforated tubulars traversing the second subtenBnean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for fluididy coupling the perforated tubulars and the solid tubulars, means fc^ 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone v^ln the wellbore external to the soTid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes^ means for positioning one or more solid 

25 . tubi4ars within the wellbore,. means for positioning one or more perforated tubulars 
within the wellbore each Including, one or nuHB radial passages, the perforated tubulars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the soHd tubulars and the perforated tubulars virithin the wellbore, mearm for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling ttie perforated 

30 tubulars v^th the solid tubulars, means for fluididy Isolating the produdng subtenanean 
zone from at least one other subterranean zone within the wellbore, means for ftuidlcly 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
and means for deaning ntaterials from the radial passages of at least one of the 
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perforated tubutars by further radial expmston of the perforated tubidars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view Dlustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional Illustration of the placement of an illustrative embodiment of 
a system for Isolating subtenanean zones within a borehole. 

10 Fig. 2b IS a cross sectional illustration of the system of Rg. 2a during the injection of a 
fluidic nriat^lal into the tiddular support menriber. 

Rg. 2c Is a cross sectional Illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out cS the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart Illustration of an illuslraUve enr4)odiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a Is a cross sectional illustration of an illustrative emtxxfiment of the uptelting of 
the ends of a tubularnriember. 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Fig. 5a 
aRer radially expanding and plastically deforming the ends of the expandable tubular 
30 member. 

Rg. Sc is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular memt>er. 
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Fig. 5d a cross sectional inustration of the expandable tubi^r member of Fig. 5c 
after coupling sealing members to the exterior surface of the Intemiediate une)9ended 
portion of the expanddt>ie tubular member. 

5 Rg. 6 is a crbss-se^nal IHustration of an exemplary embodiment of a tubular 
expansion cone. 

Rg. 7 is a cross-sectional Dlustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Rg. 1. 

Fig. 9 is a fragmentary cross sectionaf Illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Rg. 1 \^th a solid tubular liner. 

Fig. 10 Is a fragmentary cross sectional illustration of an emtxxliment of a method for 
sealing one of the perforated tubular members of the system for isolating subterrartean 
20 zones of Rg. 1 with a hardenable fluidic sealing material. 

Fig. 1 1 is a fragmeritary cross sectional illustration of an enfibodiment of a method for 
coupling one of the p^foraled tubular members of ttie system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Rg. 12 is a fragrnentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular nienibers of the system for isolating 
subtenanean zones of Fig. 1 with a surrounding perforated wellbors casing. 

30 Fig. .13 is a fragmentary cross sectional illustration of an ernbodiment of a method for 
linir^ one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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ng. 14 IS a fragmentary crros sedionai illustration of an alternative embodiment of the 
system for isolating subterranean zones of Rg. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

Fig, 15 is a fragmentary cross sectional illustration of an altemative embodiment of the 
system for isolating subtenanean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothermal zone. 

Detailed DescrtpUon of the Illustrative Embodlrnents 

An apparatus and method for isolating one or more subterranean zones frwn one or 
more other subterranean zones is provided. The apparatus and method perrriits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, well known, production completion 
equipment and methods using a series of packers, solid tubir^. perforated tubing, and 
sikling sleeves; which will be inserted into the disclosed apparatus to pennit the 
commingling and/or Isolation of the subtenranean zones from each other. 

Referring to Fig. 1, a wellbore 105 including a casing 110 are positioned In a 
subterranean formatkm 115. The subterranean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploratton of the subterranean formation 115, the wellbore 
105 may be extended in a weH known manner to traverse the various, productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
125. 

In a preferred embodiment, in order to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125. an apparatus 130 is provided that includes one or more 
secttons of solid casing 135. orie or more external seals 140, one or more secttons of 
perforated casing 145. one or more Intemnedlato sections of solW casing 150, and a 
solM shoe 155. In several exemplary embodiments, the perforated dasing 145 includes 
one or more radial passages. 
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The solfd casing 135 provides a fluid conduit that transmits fluids and other material 
from one imd of the soOd casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventtonal convnerclally available sections 
of solid tubular casing such as. for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield . 
tubulars available from various foreign and domestic steel 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a prefeired embodlrnent, the solid casing 135 is 
coupled to the casing 110 by using expandabte solid connectors. The solid casing 135 
may comprise a plurality of such solid casffig 135. 

15 The solid casing 135 is preferaUy coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such^as, for example, vvelding, or 
slotted and expandable connectors. In a preferred embodimerit. the solid casing 1 35 is 
coupled to ttie perforated casing 145 by expandable solid connects 

20 

In a preferred embodiment the casirig 135 bfwludes one more vah^ menrit>ers 160 for 
controlHng the flow of fluids and other materials within the interior region of the casing 
135. In an alternative enrtf)odiment, during the production mode of operation, an 
Intemal tubular string vvith varbus anrangements of packers, perforated tubing,, sliding 
25 sleeves, and valves may be. employed wilhin Vhe apparatus to provide various options 
for cormningllng and isolating subienanean zones from each other while providing a 
fluid path to the surface. 

In a particulariy preferred embodiment, the casing 135 is placed Into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the Interior 
walls of the wellbore 105. The casing 135 rtiay be expanded in the radial dlfoctlon 
using any number of conventional commercially available methods. 
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The seals 140 prevent the p»sage of fluids and other materials within the annular 
region 165 tmtween the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any nun^r of conventional oommerdaily available . sealing 
materials suitat>le for sealing a casing in a wellbore such as, for example, lead, rubber 
5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy rraterial 
availatrie from Halliburton Energy Services. The perforated casing 145 pennlts fliilds 
and other matdrials to pass into and out of the Interior of the perforated casing 145 
from and to the annular region 165. In this manner, oO and gas may be produced from 
a producing subterranean zone within a subtenranean formation. The perforated 

10 casing 145 may comprise any number of conventiohat oommeircIaUy available sections 
of slotted tubular casing, in a preferred embodiment, the peifbrated casing 145 
comprises expandable slotted tubular casing available from Petrdine in At>erdeen, 
Scotland. In a particularty preferred antfxxllment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petrotine in Aberdeen, . 

IS Scotland. 

The perforated casing 145 Is preferably coupled to one or more solid casing 136. The 
perforerted casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted 'or solid expandable connectors. In a preferred embodlnnent, ttie perforated 
casing 145 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 Is pnBferably coupled to one or more intermediate solid 
casings ISO. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any nimiber of conventional commercially available processes such 
as, for example, welding or eixpandable solid or slotted connectors. In a prefened 
embodiment the perforated casing 145 is coupled to the Intermediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated c^ing 145 may be coupled to the shoe 155 using any numt)er of 
conventional comnnercially available processes such as, for example, weldlrtg or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid coiinector. 
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In an alternative emtx)dinient» the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a pr^rred emtxxilment, the perforated casings 145 are positioned within the 
vvelltKm 105 by expanding the perforated casings 145 In a radial direction into intimate 
contact with the interior wans of the wellt)ore 105. The perforated casings 145 may be 
expanded in a radial direc^on using any number of conventional commerdaliy availabte 
propesses. 

10- 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commerdaliy available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intennediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The Intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intemnediate solid casing 150 may be coupled to the 

20 perforated casing 145 using any number of conventional commerctelly available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred enMiment the intennediate eoiid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intennediate solid casing 150 may 
comprise a plurality of such intennediate solid casing 150. 

25 . 

In a preferred errdxxllment. the each intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
Interior region of the intemiedtate casing 150. In an altemath^e embodfnient, as wHl be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various optrans for oomn^ingllng ar>d isolating 
subterranean zones from each other while providing a flukl path to tlie surface. . 
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In a particularly preferred embodiment, the intennediate casing 150 b placed into ttie 
wellbore 105 by expanding the intermediate casing 150 in the radial direction into 
Intimate contact with the interior walls of the wellbore 105. The intennediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 oommerdalty available methods. 

In an attemative enibodiment one or more of the irjtemiediate solid casings 150 may 
be onritted. In an alternative preferred embodbnent, one or more of the perforated 
casings 145 are provided vkrith one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any numi>er of conventional commercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a prefened embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton, in a preferred embodiment the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particulariy preferred embodiment, the i^)paratus 130 includes a plurality of solid 
casings 135, a plurafrty of seals 140» a pluriality of perforated casings 145» a plurality of 
intermediate solid casings 150, and a shoe 155. More generaDy, the apparabis 130 
may comprise one or more solid casings 135» each with one or more valve members 
160, n perforated casings 145, rvl intermediate solid casings 150, each with one or 

25 more vah^ members 170» and a shoe 155. . 

Inuring operation of the apparatus 130, on and gas may tie controHably produced from 
the targeted oil sand zone 125 using the perforated casings 145* Ttte oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intennediate solid casings 1 SO with valve members 1 70 pemnrts isolated sections of the 
. zone 125 to be selectively isolated for production. The seats 140 permit the zone 125 
to be fluldidy Isolated from tiie zone 120. The seals 140 further pennits isolated 
sections of the zone 125 to. be fluldidy isoiatsd from each other. In tills manner, the 
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apparatus 130 permits unwanted and/br non-productive subtenanean 3xmes to tie 
fluidicty isolated. 

In an aitemaiive embodiment, as \mII be recognized by persons Iwving ordir»ry skill In 
5 ttie ait and aUso having the benefit of the present disclosurOr during the production 
mode of operation, an internal tubular string with various arrangements of padcers, 
perforated tubing, sliding sleeviss, and valves may be employed within the apparatus to 
provide various opttons for opmmingling and isolating subtenanean zones from each 
other while providing a fluid path to the surface. 

10 

In several alternative embodiments, the solid casing 135, the perforated casings 145, 
the intennediate sections of s68d casing ISO, and/or the solid shoe 155 are radially 
expanded and plastically defonmed within the wellbore 105 in a conventional manner 
and/br using one or more of the methods and apparatus disdosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09W54.139, attorney dodcet no. 
25791.03.02, filed on 12/3/1999, (2) U;S. patent application serial no. 09/510,913. 
attomey dodwt no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502.350, attomey dodcet no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent 
application serial no. 09/440,336, attomey docket no. 25791 .9.02. filed on 1 1/15/1999, 

20 (5) U.$. patent applicatton serial no. 09/523.460. attorney docket fk>. 25791 .1 1.02. filed 
on 3/10/2000, (6) U.S. patent apptication serial no. 09/512,895. attomey dodcet no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent applteation serlal no. 09/511,941, 
attomey docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application serial 
no. 09/588,946. attomey docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 applicatkm serial no. 09/559,122, attomey docket no. 25791 .23.02, filed on 4/26/2000. 
(10) PCT patent applk»tk)n serial no. PCT/USOQ/18635. attomey dockM no. 
25791.25.02, filed on 7/9/2000. (11) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 2579127. filed on 11/1/1999. (12) U.S. provlstonal 
patent application serial no. 60/154,047, attomey docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/159.082. attomey 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provi^onal patent appHcation serial 
no. 60/159.039, attorney docket no. 25791.36, filed on 10/12/1999. (15) U.S. 
provisional patent sipplica^ serial nO. 60/159,033, attomey docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. provisional patent application serial no. 60/212.359. attomey 
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docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165,228, attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
pravistonal patent applkation serial no. 60/221,443. attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provisional patent appficatton serial no. 60/221.645. attorney 
5 docket no. 25791.46. filed on 7/28/20M}. (20) U.S. provisional patent appflcatton serial 
no. 60/233.638. attorney docket no. 25791.47, filed on 9/18/2000. (21) US. provlsiorwl 
patent application serial no. 60/237.334. attorney docket no. 25791.48. filed on 
10/2/2000. (^) U.S. provisldnal patent epplication serial no. 60/270,007. attorney 
docket no. 25791.50, filed on 2/20/2b01; (23) U.S. provisional patent application serial 

10 no. 60/262.434, attorney docket no. 25791 .51 , filed on 1/17/2001; (24) U.S. provistonal 
patent application serial no. 60/259.486. attorney docket no. 25791.52, filed on 
1/3/2001 : (25) U.S. provistonal patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisnnal patent application serial no. 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2CO1; (27) U.S. provisional 

15 patent application serial no. 60/317,986, attorney docket no. 25791.67,. filed on 
9/8/2001; (28) U.S. provisional patent appiicatkin serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utiHty patent applteatton serial no. 
09/969,922, attorney docket no. 257^1.69, filed on 10/3/2001, the disctosures of whld^ 
are incorporated lierein by reference. In an exemplary embodiment, ttie radial 

20 dearanoes between the radially expanded solid casings 135, perforated casings 145, 
intermediate sections of sofM casing 150. and/or ttw solid slioe 155 anid the welibore 
105 are eliminated tfiereby eliminating the annulus between the soHd casings, the 
perforated casings 145. the intemne^ate sectons of soHd casing 150. and/or the solkt 
shoe 155 and the wellbcre 105. In this manner, the optional need for filling the annulus 

25 with a filler material such as, for exan^le. gravel, may be eHnrinaied. 

Refenrfng to Figs. 2a-^, an Illustrative embo<ftment of a system 200 for isolating, 
subterranean fonnalions Includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expanston cone 204 indudes a tapered outer surfeoe 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b Is adapted to mate with and be supported by the taper^ outer surface 
. 204b of the tubular expansion oone 204. The first expandable tubular member 206 
further indices an unexpended intennediate portion 206c. another pre-expanded end 
5 206d, and a sealing memtwr 206e ooupted to the exterior surfece of the unexpended 
intermediate portion. In an exemplary embodimmt, the inside and outside diameters of 
the pre-expanded ends. 206a and 206d. of the first expandable tubular member 206 
are greater than the inside and outeide diameters of the unexpended intenhediate 
portion 208c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 • the first expandable tubular memt^er 208 by a conventional threaded connection 

An end 21 Qa of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre^xpanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended Intemnedlate portion 214c. another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
rntennedlate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends. 214a and 21 4d, of the second .expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 tiiat defines a passage 216b Is coupled 
to the other pre-expanded end 21 4d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 216 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular mennber 220 that defines a passage 22(X> is coupled to the other 
end 218c of the slotted tubular member 216. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c. another pne-expanded 
end 220d. and a sealing rnember 220e coupled to the! exterior surface of the 
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unexpended intennediate portion, tn an exemptary embodiment, the inside and outside 
diameters of the [tfe-e)q>anded ends. 220a arKl 220d. of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intemnedlate portion 220c 

5 

An end 222a of a tubular member 222 Is threadaUy coupled to the end 30d of the third 
expandable tubular member 220. 

in an exemplary embodiment the inside and outside diameters of the pre^xpanded 
10 ends. 206a. 206d, 214a. 214d, 220a ar^ 220d. of the expandable tubular members, 
206. 214, and 220, and the slotted tubular members 210, 212. 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e. 
21 4e, and 220e, of the expandable tubular members, 206, 214, and 220, respectivaty, 
further Include anchoring elements for engaging the welibdre casing 104. In several 
15 exen^lary embodiments, the slotted tubular members, 210, 212, 216, arul 218, are 
conventional slotted tubular membm having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
alternative embodiments, the slotted tubular members, 210, 212, 216. and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or Into a subten^anean fonnation. 

In an exemplary embodiment, as Illustrated in Fig. 2a, the system 200 is Initially 
positioned in a borehole 224 formed in a subterranean fonnation 226 that includes a 
water zone 226a and a targeted dl sarid zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported In a oonventional 
manner using, for example, a sGp joint, or equivalent devtoe in order to permit upward 
movement of the tubular support nrmnber and tubular expansion oone 204 relative to 
me or more of the expandable tubular membeiB. 206, 214. and 220, and tubular 

30 members, 210. 21?, 216. and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 228 is then 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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in an exemplary embodiment, as illustrated in Rg. 2c. the continued injection of the 
fluidic material 228 through the passages, 202a and 204a, tif the tubular siq^port 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18:below the tubular e)^ansion cone thereby radially 
expanding and plastically defbnriing the expandable tubular nramber 206 off of the 
tapered external surtaoe 204b of the tubular expansion cone 204. In particular^ the 
intennediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and pfasUcally defonned off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, th^ radially expanded 
intennediate portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore casing 104, In an exemplary embodiment the radially expanded 
intennediate portion 206c of the expandable tubular ntember 206 is ateo thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as iliustreted in Fig. 2d. after the expandable tubular 
member 206 has been plastically defonned and radially expanded off of the tapered 
external surfece 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehoie 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220,. are redially expanded and plastically defonned off of the tapered extemai surface 
204b of the tubular expansion cone 204. In particular, the intennediate non pre- 
expanded portion 214c of the second expandable tubular nvember 214 is radially 

25 expanded and plasticaily defonned off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the seallrig member 214e engages the 
interior surface of the wellbore 224. Consequently, the radially expanded intermediate, 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
welibore 224. in an exemplary embodiment, the radially expanded intennediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
weHbore 1 04. Furthermore, ttie continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagenwnt with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member 202 
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wiD then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204.. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically defonned off of the tapered 
5 external surface 204b of the tubular expansion oone 204. As a result, the sealing 
rnmiber 220e engages the interior surface of the wellbore 224. Coreequently, the 
radially expanded intehmecHate portion 220c of the third expandable tubular inember 
220 is thereby coupled to the wellbore 224. in an exemplary embodiment, the radtaHy 
expanded intenmediate portion 220c of the third expandable tubular member 220 is 
10 also thereby anchondd to the wellbore 224. As a result, the water zone 226a and 
fluidiciy isolated from the targeteid oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular suppprt member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intenmediate non pro-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214. and 
220. respectivety, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result the sealing members, 
208e, 214e. and 220e, are displaced in the radial dlrecUon into engagement with the 
wellbore 224 thereby couF^ing the shoe 208; the expandable tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellborB. Furthermore, as a result, the connections t)etween the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212, 216. and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
members, 206, 214, and 220, and the slotted tubular members, 210, 212, 216, and 

30 218, after the radial expansion process, are substantially equal. In tills rranner, 
additional convenltonal tools and other oonventional equipment may be easily 
positioned within, and moved through, the expandable and sjotted tubular members, in 
several attemative embodiments, the conventional tools and equipment indiKle 
conventional valving and other oonventional flow control devices for conbolling tiie flow 
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of fluidic materials wllhin and bebMeen the extendable tubular nnembers, 206. 214. aiid 
220, and the stotted tubular members. .210. 212. 216. and 218. 

Furthemwre, In the system 200. the slotted tubular members .210, 212, 216, and 218 
are Interleaved among the expandable tubular members, 208. 214. and 220. As a 
result, because only the intermediate non pre^e)(panded portions. 206c. 214c and 
220c of the expandable tubular liiBmbers. 206. 214. and 220. rospectwely. are radialty 
expanded and plastically defbrmed, the slotted tubular nriembers. 210. 212. 216. and 
218 can be conventional slotted tubular members thereto signiflcantly reducing the 
cost and oomplextty of the system 10. Moreover, because only the intermediate non 
pre-expanded portions, 206c. 214c and 220c, of the expandable tubular members. 
208, 214, and 220, respectively, are radially expanded and plastically defomted. the 
number and length of the interleaved slotted tubular nwmbers. 210. 212. 216, and 218 
can be much greater than the number and length of the expandable tubular membefs. 
In an exemplary embodiment, the total length of the Intermediate non pre-expanded 
portions. 206c, 214c, and 220c of the expandable tubular merrtjers. 206, 214. and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216. and 218, is approximately 3800 feet. Consequently, In- an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet Is coupled 
to the wellbore 224 by radially expanding and plastically deffomilng a total length of only 
appronmately 200 feet. 

Furthermore, the sealing rhembers 206e, 214e. and 220e. of the expandable tubular 
members. 206. 214. and 220. respecUveiy. are used to couple the expandable tubular 
members and the slotted tubular members. 210. 212. 216. and 218 to the vrallbore 224. 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the weRbore 224 may be large enowglti to effeidiveiy eliminate the possbility of 
damage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the wellbore. 

In an exemplary embodiment the pre-expanded ends, 206a, 20ed. 214a, 21 4d. 220a. 
and 220d. of the expandable tubular members, 206, 214, and 220. respecUveiy, and 
the slotted tubular members. 210, 212, 216. and 218. have outside diameters and wall 
thicknesses of 8.375 inches and 0^350 Inches, respecthrely; prior to the radial 
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expansion, the intermjsdiate hon pre-expanded portions, 206c. 214c and 220c, of the 
expandable tubular members, 206, 214, and 220, fespectively, have outside diavneters 
of 7«625 inches; the slotted tubular members, 210, 212. 216, and 218, have inside 
diametm of 7.675 inches; after the radial expansion, the inside diametro of the 
5 intemriediate p(^ris, 206c. 214c. and 220c, of the expandable tubular members, 206, 
214, and 220, are equal to 7.675 inches; and the weiibore 224 has an inside diameter 
cfB.755 inches. 

In an exemplary errdxxliment, the pre-expanded ends, 206a. 206d, 214a, 21 4d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214i and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 4.500 inches and ' 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portions, 206c 214c, and 220c. of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions, 206c. 214c, and 220c. of the expandable tubular members, 206, 
214/ and 220, are equal to 4.000 inches; and the weiibore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodimentp the system 200 is used to inject or extract fluidic 
materials such as, for example, oH, gas, and/or water into or from the subterranean 
Ibnmation 226b. 

25 R^erring now to Fig. 3, an exemtplary embodiment of an expandable lubutar member 
300 will now be described. The tubular member 300 defines an Interior region 300a 
and includes a first end 300b Including a first threaded connection 300ba, a first 
tapered portion 300c an intermediate portion 300d, a second tapered portion 300e. 
and a second end 300f induding a second threaded connection 300ta. The tubular 

30 member 300 further preferably includes an ihtarmediate sealing meinber 300g that is 
coupled to the extertor surface of the intennedlate portion 300d. 

In an exemplary embodinrvent, the tubuiar member 300 has a substantially annular 
cross section. The tubuiar fnembsr 300 may be fabricated from any number of 
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conventional conumrdalty available materials such as. for example. Oilfield Country 
Tubular Goods (OCTG). 13 chromium steel tubing/casing, or L83,. J55. or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substanttaliy circular cross section. Furthemnore. in an exemplary embodiment, the 
interior region 3Q0a of the tubiilar member includes a first inside diameter an 
intennediate inside diameter Dint, end a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and D2. are substantially equal. 
10 In an exemplary embodiment, the first and seoomJ inside diameters, and D2, are 
greater than the intemiedidte inside diameter Dint. 

The first end 300b of the tubular n^ember 300 is coupled to the intanmediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 Is coupled to the Intennediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 Is greater than the outside diameter of the 
intennediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 indude wall thicknesses, ti and tz, respectively, in an 

20 exemplary embodiment, the outside diameter of the intemiedidte portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diametsrs of the first 
and second ends, 300a and 300f. The intemiediate portion 300d of the tubular 
member 300 includes a wall thickness Ua. 

25 In an exmipiary embodiment, ttie wall thicknesses ti and t, are substantially equal in 
order to provide substantially equal burst strengtii for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thicknesses, ti and t2, are both greater than the wall thtekness tmr in order to optnnally 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 vrmmbBf 300 with the Intennediate portton 300d of the tubular ntember 300. 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e. 
ars Inclined at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition between the Tirst and second emte, 300a and 300f, 
and the intermediate portion 300d» of the tubular memtwr 300 in order to minimize 
stress concentrations. 

The intermediate sealing memt)er 300g Is coupled to the outer surface of the 
intermediate portton 360d of the tubular nrmnber 300. In an exemplary embodiment, 
the intemtediate sealing member 300g seals the Interface between the intennediate 
portion 300d of the tubular member 300 and the interior surface of a wellbors casing 

10 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intenmediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intermediate sealing 
member 300g is selected to be less than the (Xrtside diameters of the first and second 

15 ends, 300a and 30.0f, of the tubular member 300 in order to optimally protect the 
intermediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The intermediate sealing member 300g may be fabricated 
from any number of conventional oommercidlly available materials such as, for 
example, thenmoset or thermoplastic polymers. In an exemplary embodiment, the 

20 intermediate sealing member 300g Is fabricated from thennoset polymers in order to 
optimally seal the radially expanded intennediate portion 3d0d of the tubular mmiber 
300 with the wieObore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plasticatty defomied intermediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is fonned by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member In step 
415; (4) forming threaded connections In both expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded Intermediate portion of the tubular.member In step 425. 
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As iitustrated in FIG. 5a, in step 405, both ends^ 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. Ttie upset ends. 500a and 500b, 
of the tubular member 500 Include the wall thidcnesses tt and ta. the intemiediate 
portion 500c of the tubular member 500 includes the wall thickness toa and the interior 
5 divneler Du^. In an exemplary embodiment, the wall thicknesses ti and t2 are 
substantially equal in order to pro^de burst strengtti that is substantially equal along 
the entire length of the tubular member 500. In an exemplary emtiodiment the wail 
thicknesses ti and ti are both greater than the wail thidcness t^r In order to pro\ride 
burst strength that is substantially equal atong the entire length of the tubular member 
10 . 500, and also to optimally fadlitate the fomnation of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b, in steps 410 and 415. both ends, 500a and 500b, erf the tubular 
nwnber 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends. 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, SODa and 500b, of the tubular nnember 500 Include the interkw' 
diametere Di and In an exemplary embodiment the interior diameters Di and 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Our ranges from about 100% to 120% in order to facilitate the subsequent 
radial expansk3n of the tubular meimber 500. 

in a preferred embodiment, the relatkmship between the wall thicknesses ti, I2, and tm 
of the tubular member 500; the Inside diameters O1, D2 and Omt of the tubular men^r 
25 500; the inside diameter D^bom of the wellbore casing, or other structure, that the . 
tubular member 500 will b€| inserted Into; and the outside diameter Dcon, of the 
expansion cone that will be used to radially expand the tubular member 500 within the 
wellbore casing Is given by the foltowing expresston: 

30 

where ti = ta; and 

By satisfying the rdalionship given in equation (1), the expansion forces placed upon 
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the tubular menrter 50Gf during the subsequent radial expansion process are 
substantially equaBzed. Mo€B generirily, the relationship given in equation (1) nnay be 
used to calculate the opUnral geometry for the tubular rnerT4)er 500 for subsequent 
radiat expansion and plastic defonmation of the tubular mennber 500 for fabricating 
S and/or repairing a wellbore CMlr^. a pipeline, or a structural support 

As iUustrated In FIG. 5c in step 420, conventional threaded connections* SOOd and 
500e, are formed in both expanded ends. 500a and 50db, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, 500d and SOOe. are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-exp^inded intermediate portion 500c of the tubular men^r 

15 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intermediate portion 500c of the tubuter member 500 using any number of 
conventional commercially available methods. In a preferred embodiment, the sealing 
memt>er 500f is applied to ttie outside diameter of the intenmediate portion 500c of the 
tubular member 500 using comrmrcially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220. of 
the system 200 are eubstantially identical to, and/or incorporate one or wotb of . the 
teachhgs of, the tubular memtiers 300 and 500. 

25 

Referring to Fig. 6, an exeniplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 208, 214, 220, 300 and 500 will now be 
deecrB)ed. The expansion cone 800 deflries a passage 600a and indudee a front erKl 
60S, a rear end 610, and a radbl expansion section 615. 

30 

In an exemplary emtxxiiment, the radial expansion section 615 Includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 Includes an angle of attack Oi &nd the second corilcal outer surface 625 
includes an angle of attack a^. In an exemplary embodiment, the angle of attack Oi is 



39 



greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optimally rgudially expands the intennediate portions, 206c, 214c, 220c, 300d, and 500c, 
of the tubular members. 206, 214. 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f, arid 500a and 500b, of the 
tubular members. 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 indudes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 inclixles an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 
10 deform the tubular members, 208, 214, 220, 300 and 500. More generally, the 
expanston cone 600 may inciude 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 61 0 of the expansion cone 600. 

15 Refem'ng to Fig. 7, another e)«mplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a raar end 710. and a radial 
expansion section 715. In an exemplary embodiment the radial expansion section 715 
indudes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expanston 

20 sectkMi 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a rninimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surfeoe of the radial 
esq^ansion section 715 may be fonned using a plurality of adjacent discrete conioal 
sections and/or using a continuous curved surfeoe. In this manner, the regton of the 

25 outer surface of the radial expanston section 715 adjacent to the front end 705 of the 
expanston cone 700 may c^timally radially expend the intennediate porttons, 206c, 
214c, 220c, aoOd. and 500c, of the tubular members, 206, 214, 220, 300. and 500,. 
while the regton of the outer surface of the radial expansion section 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre^ 

30 expanded first and second ends, 206a and 206d. 214a and 214d. 220a and 220d, 300b 
and 300f, and 500a and 500b, of the tubular memt)ers, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parat)olic profile of the outer surface of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees In the vidriity of the front end 705 of the expanston cone 700 and an 
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angle of attack In tha vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary embodinient the tubular expansion cone 204 of the system 200 is 
5 substantially Identical to the expansion cones 600 or 700^ and/or inoorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several altemat've embodiments, the teacMngs of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partialiy combined. 

Refening to Fig. B, in an alternative embodiment, conventional temperature, pressure, 
and now sensors, 802, 804, and 806, respedivery, are operabty coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802. Q04. and 808, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of tte flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular membere 145 are conventional 

Referring to Fig. g, In an aftemative embodiment, a solid tubular nnember 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member Into erigagement the perforated 
tubular member In a conventional manner and/or usirig one or more of the radial 
expansion methods disclosed in ond or more of the fbltowing: (1) U.S.* patent 
application serial no. 09M54,139. attorney docket no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent apptication serial no. 09/51 0,013. attorney docket no: 25701 7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502.350. attorney docket na 
25791.8.02, filed on 2/10/2000. (4) U.S. patent applicatton serial no, 09/440,338, 
attorney docket no. 2579t.9.02, filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523.460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. petantappGcation serial no. 09/511.941. attorney docket fio. 25791.16.02. filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent applicatton serial no. 09/559.122. 
attorney docket na 25791. 23.(K2. filed on 4/26/2000. (10) PCT patent appicatkm serial 
5 no. PCTAJSOO/18635, attorney docket no. 25/91 .25.02, filed on 7/9/2000, (11) U.S. 
provisional patent appHcatton serial no. 60/162.671 , attorney docket no. 25791 .27, filed 
on 11/1/1999. (12) y.S. proviskmai patent applicatton serial no. 60/154,047, attorney 
docket no. 25791.29. filed on 9/16/1999, (13) u!s. provisional patent applicatton serial 
no. 60/159,082, attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

1 0 provisionai patent application serial no. 60/159,039. attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provistonal patent application serial no. .60/1 59,033, attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212,359. attorney docket no, 25791.38. filed on 6/19/2000, (17) U.S. provisional 
patent apfAkaSon seri^ no. 60/165.228, attorney docket no. 25791.39, filed on 

15 11/12/1999. (18) U.S. proviskinal patent appBcatlon serial no. 60/221,443, attorney 
docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisksnal patent applicatton serial 
no. 60/221.645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent applicatkxi serial no. 60/233,638. attonriey docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent applicatton serial no. 60/237,334, attorney 

20 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional patent applicatton serial 
no. 60/270.007, attorney docket no. 25791 .50. fltod on 2/20/2001 ; (23) U.S. provisional 
patent appiicatkm serial no. 60/262,434, attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S, provistonal patent applteation serial no. 60/259.486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303,740. attorney docket oo. 25791 .61» filed on 7/6/2001; (26) U.S. provistonal 
patent appiicaticin serial no. 60/313.453. attorney docket no. 25791.59, filed on 
8/20/2001; (27) as. provisionai patent appUcation serial^ no. 60/317.985. attorney 
docket no. 25791.67. ffled on 9/6/2001; (28) U.S. provistonal patent applicatipn seriad 
no. 60,318.386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent applteatton serial no. 09/969.922, attorney docket no. 25791.69. filed on 
10/3/2001, the disctosures of wtiicii are toco^rated iiereln by reference. In Ms 
Planner, the solid tubular rriember 905 flutoidy seals the radial passages formed in the 
perforated tubular member 145 thereby preventing the passage of fluWic materials 
and/or fdvmation materials through the perforated tubular member. 
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. Referring to Fig. 10» in an alternative embodinriont, the iBdial openings in one of the 
perforated tutMilar membere 145 are sealed by injecting a hardenable fiuidic sealing 
materiai 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 101 0 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between ttie pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluUic sealing material 1005 is then 
ir^ected Into the radial opening in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fiuidic sealing material 
out of the annulus between the one perforated tubular member 145 arKi the formation 
125. The pipe 1010 and sealing rramt>ers, 1015 and 1O20, are then rertioved from the 
apparatus 130, and the hardenable fiuidic sealing material is allowed to cure. A 
conventional drill string may then be used to renx)ve any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fiuidic sealing material Is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11. one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and ptasticalty 

20 defomied into contact with the surrounding formation 125 thereby compressing the 
surrounding fbnmation. In this numner, the surrounding fomiation 125 is maintained in 
a slate of compression thereby stabilizlr^ the surrounding formation, reducing the flow 
of loose particles from the sum)unding formation Into the radial openings of the 
perforated tubular mennber 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding formation. 

* In an altematlve emtxxiiment, a seismic source 1105 is positioned, on a surface 
location to theret>y impart seismic energy bito the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular menr^ 145 may be 
30 dislodged from the radial openings thereby, enhancing the subsequent recovery of 
hydirocarbons from the fomiatim 1 25. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded arKi plastically fornied into contact with the sunroundlng formation 
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125, thereby coupfing the perforated tutnjiar member 145 to the surrounding formation, 
an Inipubive load is applied to the perforated tubular nrtember. The impulsive load may 
be applied to the perforated tubular member 145 by applying the Irad to the end of the 
apparatus 130. The impulsive load is then transferred to the sumounding fpmrwitlon 125 
thereby, compacting and/or slunifying the sumounding formation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 

In an altamativd embodiment, as illustrated in Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 
fomnatlon 125. When the apparatus 130 is positioried witWn the wellbore 105. one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed into contact with the wellbore casing 1205 thereby 
compressing the surroundhig formation . 125. In this manner, the surrounding formation 
125 is maintained In a state of compression thereby stabilizing the surrounding, 
fbnnation. reducing tlw flow of loose particles from the sumounding formation Into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the sunrounding formation. 

In an altemative embodin^ent, a seismic source 1215 is positioned on a surface 
location to thereby Impart seismic energy Into the fomnatlon 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocartxins from the fbmiation 125! 

In an altemative embodiment, after the perforated tubular member 145 has been 
radially expanded and ptasticaKy fomned into contact with the wellbore casing 1205. 
thereby coupling the perforated tubular member 145 to the surrounding fbnnation, an. 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then trsmsfamed to the surrounding fomiation 125 
thereby compacting and/or slurrffying ttie surrounding fbrmatton. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. I 



Referrmg to Fig. 13, In an alternative embodiment, one or more perforated tuiMilar 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defbnning the perforated tubular member into engagement 
with the perforated tubular member In a oonvmitional rt^ner and/br u^ one or more 
5 of the radial expansion methods disclosed in one or more of the foUownng: (1) U.S. 
patent application serial no. 09W54.139. attorney docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent applicatidn serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502.350. 
attorney docket no. 25791.8.02, filed on 2/10^000. (4) U.S. patent appllcatton serial 
10 no. 09/44<),338. attorney docket no. 25791:9.02. filed on 11/15/1999. (5) U.S. patent 
appllcaton serial no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000. 
(6) U.S. patent appltcatton serial no. 09«12.895, attorney docket no. 25791.12.02. filed 
on 2^4/2000. (7) U.S. patent appiicatran serial no. 09/511.941. attorney docket ho. 
25791.16.02, filed on 2/24/2000. (8) U.S. patent appncatlon serial no. 09/588,946. 
attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial 
no. 09/559,122, attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent 
appllcatton serial no. PCT/USOO/18835. attorney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, attorney docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. provisional patent appGcation serial no. 
.60/154.047, attorney docket no. 25791.29, fited on 9/16/1999, (13) U.S. provlsfonal 
patent appflcation serial no. 60/159.082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provlsfonal patent applteatton serial no. 60/159,039, attorney 
docket no. 25791.36. fited on 10/12/1999, (15) U.S. provistonal patent appilcatnn serial 
no. 60/159.033. attorney docket no. 25791.37. fDed on 10/12/1999, (18) U.S. 
provistonal patent appOcatton serial no. 60/212.359, attorney docket no. 25791.38. lited 
on 6/19/20()0. (17) U.S. provistonal patent appiicatkm serial no. 60/165.228, attorney 
docket no, 25701.39. filed on 11/12/1999. (18) U.S. provistonal patent applicattoh serial 
no. 60C21.443. attorney docket no. 25791.45. fited on 7/28«000, (19) U.S. provisional 
patent appUcatton serial no. 60/221,645, attorney docket no. 25791.46, filed on 
7/28/2000, (20) U.S. provisional patent application serial no. 60/233,638. attorney 
docket no. 25791.47. filed on 9/18/2000. (21) U.S. provisional patent application serial 
no. 60/237,334, attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. provirfonal 
patent application serial no, 60/270,007. attorney docket na 25791.50. filed on 
2/20/2001; (23) U.S. proyislonal patent application serial no. 60/262.434. attorney 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303.740, attorrmy docket no, . 25791 .61, filed on 
7/6/2001; (26) U.S. provfeional patent applkation serial no. 60/313.453. attorney docket 

'5 no. 25701.59, filed on 8/20/2001; (27) U.S. provisional patent appllcatbn seriai no. 
60/317.985. attorney docket no. 25791.67, filed on 9/8/2001; (28) U.S. provistonal 
patent appBcation 8.erial no. 60/318.386, attorney docket no. 25791.67.02, filed on 
9/10/2001 ; and (29) U.S. utility patent application serial no. 09/969.922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disdosures of which are incorporated herein by 

10 reference, in this manner, the perforated tubular member 90S modifies this fk]w 
characteristics of the perforated tubular member 145 theret>y permitting the operator of 
the apparatus 130 to nmdify the overall ftow characteristics of the apparatus. 

In an alternative embodiment, as illustrated in F^. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 . 

In an alternative embodiment, as illustrated In Fig. 15, the apparatus 130 is used to 
exbact geothennnal energy from a targeted subterranean geothemnal zone 1505. In this 
manner, the operational efficiency of the extracttoh of geothemnal energy signHfcantly 
enhanced due to the increased intemal diameters of the vartous radi^ly expanded 
25 elements of the apparatus 130 that pennrrit greater volurnrtric flows. 

In an aftemative embodiment, the perforated tubular members, 145, 210, 212, 216. 
218. and 1305 of tlie apparatus 130 may be cleaned by further radial expanshm of the 
perforated tubular members. In an exem^Hary embodiment, the amount of further radial 
30 expanston required to dean the radial passages of the perforated tubidar members 
145, 210, 212. 216, 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been descnl)ed that Includes a zonal isolation assembly mduding 
one or more solid tubular members, each solkf tubular member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
• tubular members, and a shoe coupled to the zonal isolation assembly. In an exertiplary 
embodirnent, the zonal Isolation assembly further includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intennediate solid tubular member including one or rrore external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more vah^ members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, orie or more of the intemnediate soBd tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a. zonal isolation assembly that 
Includes one or more primary solid tubulars. each primary solid tubular including one or 
more external annular seats, n perforated tubulars coupled to the primary solid 
tubulam, and n-1 Intermediate solid tubulars couple to and interleaved among the 
15 perforated tubulars, each intermediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subtenanean zone from a second subterranean zone In a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars wHhln the wetlbore, the primary solid tubulars traversing the first subtenranean 
»ne. positioning one or more perforated tubulars within the wellbore^ the perforated 
tubulars traversing the second subterranean zone, fluldlcly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second sutrteiranean zone within the wellbore external to 

25 the soH-and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
teast a portion of the wellbore including a casing, has.also been described that includes 
positioning one or more primary solid tubutars Virithin the weHbors, fluldidy coupling the 
30 primary solid tubulars with the casing, pwitioning one or wore perforated tubulars 
within the vvellbore, the perforated tubulars traversing the producing subterranean 
zone, fluldicly coupling the perforated tubulars with the primary solid tubulars, fluldlcly 
isolating the producing subtenanean zone from at least one other subtenanean zone 
within the wellbore, and fluldidy coupllhg at least one of the peiforated tubulars with the 
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producing subterranean zone. In an exemplary embodlmefit, the method further 
lncl)ides conm>llably fluidldy deooupling at least one of the perforated tubulars from at 
least one other of the perforated tutHJIars. 



5 An apparatus has also l)eeh described (hat includes a subterranean fonnation including 
a weDbore* a zonal isolation a8send>ly at least partially positioned witMn the wellbore 
that tnciudes one or more soHd tubuliar m6rrd)ers, each solid tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular meml>ers and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intemrediate solid tubular members coupled to and intertedved 
among the perforated tubular members, each intermediate solid tubular member 

15 Including one or more extemal seals, wherein at least one of the solid tubular 
mmbm, the perforated tubular members, and the intennediate solid tubular members 
are formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or rrK>re 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members, in an exemplary embodiment, one or nnore of the . 
Intermediate solid, tubular members include. one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
meml)ers. 

25 An apparatus has also been described that Includes a subterranean fonnation including 
a wellbore* a zonal isolation assembly positibned within the wellbore that Includes one 
or more primary solid tubulars, each primary solid tubular indudlng one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars. and n-1 intennediate solid tubulars coupled to and^^terleaved among the 

30 perforated tubular^, each Intennediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly, \yhereln at least one 
of the primary solid tubulars, the perfected tubulars, and the Intermediate solid 
tubulars are fonfned by a radial expansion pnxess. performed within the wellbore. 
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A method of isobting a first subterranean zone from a second subterranean zone in a 
weObora has also been descril>ed that indudes positioning one or more primary solid 
tubulars within Ihe. weilbore, the primary solid tubulars traversing the first subterranean 
zone, petitioning one or more perforated tubulars witMn the wellbore, the prorated 
5 tubidars traversing the second SMbterranean zone, radially expanding at least one of 
Vie primary solid tubulars and perforated tubulars within the weltbore, fluldidy coupling 
the perforated tubulars and the primary solid Uibulars, and preventing the piassage of 
fluids from the first subterranean zone to the second subterranean zone within the 
weNbore external to the primary solid tubulars and perforated tubuteirs. 

10 

A method of extracting nr\aterials from a producing subterranean zone in a wellt}ore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or mors primary solid tubulars within the vi/ellbore, positioning one or 
more perforated tubulars. wfthin the wellbore, the perforated tubulars traversing the 

15 producing subtenanean zone, radially expanding at least one of the primary solid 
tubulars and the perft)rated tubulars within the wellbore, fluldidy coupling the primary 
solid tubulars with the casing, fluldidy coupling the perforated tubulars virtth the primary 
solid tubulars, fluldidy isolating the producing subtenanean zone from at least one 
other subterranean zone within the wellbore, and fluldidy coufriing at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiipent, the method further indudes oontrdlably fluldidy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fomnation induding 
25 * a wellbore, a zonal isdation iassembly positioned within the wetlbore that indudes n 
solid tubular meiT4>ers positioned within the wellbore, each sdid tubujar. member 
Induding one or more external seals, arid n-1 perforated tubular members po^oned 
within the wellbore coupled to and interieaved amcmg the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal isolation assembly furtiier comfHises one or more 
valve menr^rs for controlling the flow of fluids between the solid tubular members and 
ttie perforated tubulaf members. In en exemplary embodiment, one or more of the 
sdkJ tubular members indude one or more valve members for controlling the flow of 
fluids between the soHd tubular members and the perforated tubular members. 
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A system for Isolating a first subterranean zons from a second subterranear> zone in a 
wBllbore has also been described that includes means for posifioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subterranean zone, means for positioning one or more perforated tidiul^ within the 
weltbore, the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing , the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellboiB external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zor)e in a wellbore. at 
least a portion of the wellbore fncluding a casing, has also been described that .includes 
means for positionrng one or more primary solid tubulars within Vne welltK>re. means for 

15 fluididy coupling the primary solid tubulars with the casing, "means ior positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
produdng subterranean zme, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the producing subterranean zone 
from at least one other subtenanean zone within the wellbore, and means for fluididy 

20 coupling at least one of the peribrated tubulars with the produdng subten^naan zone, 
in an exemplary embodiment, the system fi^ther Includes , means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes means for positioning one or nriorB 
primary soBd tubulars within the weHbors, the primary solid tubulars traversing the first 
aubterranean zone, means for piositioning one or ^no^e peribrated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the welitTore, means for fluididy coupling the perforated tubulars and the primary 
solid tubulars. and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. 



so 



A system for extracting materials from a producing sLd>terranean zone in a wetltx>re, at 
least a portion of the welltKm rnduding a casing* has also been de8cril)ed that Includes 
meara for positioning one or more primary solid tubulars within the welltiore, means for 

5 positioning one or more perforated tutnjiars within the welibore. the perfiorat^J.tubulars 
traversing the producing subterranean zone, means for tadlally expanding at least one 
of- the prinmy solid tubulars and the perforated tubulars within the wellbore, means for 
fluidicly coupling ttie primary solid tubulars with the casing, means for fluidlcly coupling 
ttie perforated tubulars with the solid tubulars. means for fluidicly isdating the 

10 producing subtenranean zone from at least one other subtenranean zone wiOiin the 
wellbore, and means for fluidicly om^ling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, the system further 
includes means for controllably fluidiciy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluidicly coupled to the first passage 
coivled to an end of the tubular support member and comprising a tapered end. a 

20 tubular Ikier coupled to and supported by the tapered end of the tubular expansion 
cone» and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expandable tubular membera that each 
include a tubular body comprising an Intermediate portion arid firat and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surface of the Intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
ttte. Inside diameters of the other tubular members are. greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions are greater than the wait 

30 thickness of the mtennediate portion. In an exemplary embodiment, each expandable 
tubular member further includes a first tubular transftionary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transitionary merTtt>er coupled between the second expanded end portion and the 
intermediats portton, wherein the angles of inclination of the first and second tubular 
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transltlonary members relative to the intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantiaDy equal to the 
buret strength of the intermediate tubular section. In an exempbry embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
intmor diameter of the intemnedbte portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the ralationship between the wail thidcnesses ti. t2. and W 

10 of the first expanded end portion^ the second expanded end portion, and the 
IntemiBdiate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 aid Dint of the first expanded end portion, the second expanded end 
portion, and the intemnediate portion, respectively, of the e)qiandable tubular members, 
and the inside diameter Dweaxim of the weilbore casing that the expandable tubular 

15 member wHi bB inserted into, and the Outside diameter Dcom of the expansion cone that 
will be used to radially expand the expandable tubular member within the weilbore is 
given by the following expression: 

wherein ti = t2; and wherein = D2. In an exemplary embodiment, the tapered end of 
20 the tubutar expansion cone includes a plurality of adjacent discrete tapered sections, 
in an exemplary embodiment, the angle of atlacic of the adjacent discrete tapered 
sections increases in a contiriuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expanston cone. In an- exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle erf attadc of the outer surface of the pareboloid body 
iricreases in a contbiuow manner from one eihd of the paraboloid body to the opposite 
end of the parabolold body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular membere; and wherein the other tubular membere are 
interleaved among the expandable tubular membere. 

30 

A method of isolating subterranean zones traversed by a weilbore has also been 
describe that Indudes positiontng a tubular liner within the weilbore, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of dscrete portions of the tubular 
liner are radially expanded into.^ engagement with the wellbcxe. In an exemplary 
embodiment, the reniaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by Injecting a fluidic liiaterial into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulGng an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiPDent, the tubular liner comprises a plurality, of tubular 
membere; and wherein one or more of the tubular members are radially expanded Into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded Into engagement with the wellbore. In an exemplary embodirrwnt the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In ah 

IS exemplary embodiment the tubular liner includes one or more expandable tubular 
membere that each include a tubular body comprising an intermediate portion and firet 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intennediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 membere, wherein the Inside diametera of the slotted tid>uldr members are greater than 
or equal to the maximum Iriside diametera of the expandable tubular membere. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
membere; and wherein the slotted tubular rhembera are interleaved, among the 
expandable tubular memt)ers. 

25 

A system for tsdating subterranean zones traversed by a wellbore has also been 
described that includes rneans for positionoig a tubular liner wfthin ttie wellbore, and 
means for radially expanding one or more discrete portions of ttie tut>ular liner Into 
engagement with the wellt)ore. Iri an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement witti ttie vi^ltbore. 
in an exemplary embodiment, the remainlr>g portions of the tubular liner are not radially 
expanded. In an exemplary embodinnent* one discrete portion of the tubular liner Is 
radially expanded by injecting a fluldic material into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of ttie tubuter liner In an 
exemplary embodiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the welibore and one or more of the tubular members are not radiaOy expanded 
5 into engagement with the wellbpre. In an exennplary embodiment, the tubular members 
that are radially expanded into engagennent with the wellbore include a portion that is 
radially expanded into engagement with the wpllbore and a portion that is not racfially 
expanded bito engagement with the wellbore. 

10 An apparatus for l§olatlng subten^nean zones has also been described that includes a 
subterranean formation defining a borehote, and a tutnilar liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
k)cations. In an exemplary embodimentp the tubular liner is coupled to the borehole by 

15 a process that includes positioning, the tubular liner within tVie borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodinient a plurelity of discrete portions of the tubular 
liner are redially expanded into engagement with the borehole. In an exemplary 
embodment. the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, orie of the discrete portions of the tubular liner is redially 
expanded by injecting a fluidic material into the tiibular linen and wherein the other 
discrete portions of the tubular liner are radially exparvded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular l^r con^Nises a plurality of tubular members; arKl wherein one or more of 

25 the tubular men4)ere are radially expanded Into engagement with the borehole and one 
. or more of the tubular menrriters are r)Ot radially expanded into engagement with the 
borehole. In an exemplary mibodiment the tubular membere that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded Into engagennent with the t>orehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodinrvent, prior to 
the ratfial expansion the tubular Uner Includes one or more expandable tubular 
members that each include a tut>ular body comprising an intermediate portion and first 
and second expanded end portions coupled to exposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular mem|>ers coupled to the expandable tubular 
• members, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maxirhtim inside diameters of the expandable tubular meml3er5. In an 
exempbry embodiment, the tubular Bner Includes a plurality of expandable tubular 
3 members; and wherein the slotted tubular members are interteaved among the 
expaiKlable tubular membera. 

An apparatus has been described that indudes a zonal isolation assembly including: 
one or more solid tutHJiar nrtembers, each solid tubular member ir^duding one or more 

10 external seals; one or more perforated tubular members coupled to the solid tubular 
members, one or more How control valves cverably coupled to the perforated tubular 
members for controlling the flaw of fluidic materials through the perforated tubular 
members, one or more temperature sensori operaUy coupled to one or more of the 
perforated tubular niembers for monitoring the operating temperature within the 

1 5 perforated tubular nDembers, cme or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, arKi one or more flow sensors operably coupled to 
one or more of it\Q perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal Isolation assembly, 

20 and a controller (yperMfy coupled to the flow control valves, the temperature sensors, 
the pressim sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular rriembers are fomned by a 
radial expansion process perfbnmed within the wellbore. 

25 

A method of isolating a first subterranean zone from a second subterranean zone In a 
' wellbore has also been described that Includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars vtdthin the wellbore, the perforated tubulars traversing 
30 the second subtenranean zone, rsKiially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluklidy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subteranean zone to the second subten^aneatl zone within the wellbore external to the 
solid tubulars and perforated tubulars. monitoring the operating temperatures* 



pressures, and flow.rates within one or more of the perforated tubulars, and oontrdKng 
the flow of fluidic materials through the perforated tubulars as a fundion of the 
monitored operating temperatures, pressures, and ftow rates. 

5 A method of extractlr^ mat^als from a producing subtmranean zone in a wellbcm. at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more sofid tubulars within the weiibore. positioning one or more 
perforated tubulars vOhln the wellbore* the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the soUd tubulars and the 

10 perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterrianean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressurBS, and flow rates. * 

A system for isolating a first subterranean zone firom a second subtenahean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weiibore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at leeet one of the solid tubulars and perforated tubulars within the weiibore. 
25 means for flutdldy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the sdid tubulars and perforated 
tubulars, means for monitoring the (grating tenperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for oontrolllng the flow of 
30 fluidic materials through the perforated tubulars as a function of. the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the weiibore; means for 
positioning one or more perforated tubulars within the weiibore, the perforated tubulars 
traversing the producing subterranean zone, means for radblly expanding at least one 
of the solid tubulars and the perforated tubulars within the weiilMre, means for fluididy 
5 ooi4>ling the sdid tubulars with the casing, means for fluididy coupling the perforated 
tubulars witti the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the weiibore, means for fluididy 
ooupling at least one of the perforated hjbulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubulars, and means fbr controliing the flow of fluldic 
materials through the (wrforated tubulars as a function of Vt\e nranltored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
is induding: one or m(»e solid tubular members, each solid tubular memt>er including one 
or more external seals, one or more perforated tutHJiar members each induding radial 
passages coupled to the solid tubular members, and one or more sofid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to Itie zonal isolation assemt)ly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process perfomned wItNn the weiibore, and the solid tubular liners are formed by a 
radial expanston process performed within the weiibore. 

25 A method of isdating a first subterranean zone from a second subterranean zone in a 
weiibore has also, been dwcribed that indudes pmitionihg one or more solid tubulars 
within the weiibore. the soGd tubulars traversing the first subterranean zone, positioning 
one or nrx>re perforated tubulars each including one or nnore radial passages witiiin the 
weiibore, the perforated tubulars traversing ttie second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the weiibore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the welltiore external to the primary solid tubulars and perforated tutnjlars, 
positioning one or mwe solid tubular liners within the interior of one or more of the 
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perforated tutMilars, and radialty e)qpanding and plastically deforming the solid lubular 
liners within the interior of one or more of the perforated tubulais to fluidiciy seal at 
least sonie of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subtenranean zone in a wellt>ore, at 
least a portion of the welibore including e casing, has also t^eeh described that includes 
poslHoniitg one or more solid tutxdars within the welltM>re, positioning one or more 
perfbrated tubulars each including one or more radial passa^s within the weHbore, the 
perfiorated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the soHd tubulars and the perforated tubulars vyithin the weHborep fluididy 
coupling the solid tubulars with the casing^ fluidiciy coupling the perforated tubulars 
with the solid tubulars, fluidiciy isolating the producing subterranean zone from at least 
one other subterranean zone within the welibore, fluidiciy coupling at least one of the 
perforated tubulars with the prochidng subterranean zonei positioning one or nnore 

15 solid tubular llrters within the Interior of one or more of the perforated tutujlars. and 
radially expanding and plastically deforniinig the soiid tubular liners within the interior of 
one or more of the perforated tubulars to fluidiciy seal at least some of the radial 
passages of the perfbrated tubulars. 

20 A system for isdating a first subterranean zone from a second subterranean zone in a 
weilbcm has also been descn1)ed that indudes means for positioning one or more solid 
tubulars witMn the welibore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radtal passages within the welibore, the perforated tubulars traversing the second 

25 subterranean zone, means for radialty expanding at least one of the solid tubulars and 
perfbrated tubulars within the welibore, means for fluidiciy obupiing the perforated 
titulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterrartean zone within the welibore external to the 
prinnary solid tubulars and perforated tubulars. means for positioning one or more solid 

30 tut»jlar liners within the int^or of one or nx>re of the perforated tubulars, and means 
for radially expanding and plastically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidiciy seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extrading materials 
from a producing sutyterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, has also been described that Includes means for positioning one or 
more solid tubulars within the wellbore. meaos for positioning one or mom perforated 

5 tubulars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means, for radially expanding at 
least one of the solid tubulars and the perforated tubulars virithin the weObore, means 
for fluididy coupling the soKd tubulars with the caring, means for fluidldy coupling the 
perforated tubulars with the solid tubulars, means for fluidicly isdattng the produdng 

10 subterranean zone from at least one other subterranean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
•^interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or nr>ore of the 

IS perforated tubulars to fluidicly seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member induding one 
20 or more external seals, one or nmre perforated tubular memt>ers each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular rinembers, and a shoei coupled to the zonal isolation 
assemUy. 

25 

A method of isolating a first subterranean zone fipom. a second subterranean zone in a 
weflbore has also been described that includes posMoning one or nnore solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, postttonlng 
one or more perforated tubulars each including one ormore radial passages within the 
30 weiRxxe* the perforated tubulars traversing' the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluidicly couplb^ the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to ttie second subterranean zone 
within the wellt>ore external to tlie primary solid tubulars and perforated tubulars, 
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sealing off an annular region within at least one of the perforated tutnjiars, and injecting 
a hardenat>ie fluidic sealing material Into the sealed annular regions of the perforated 
tubulars to seat off at toasX some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descril>ed that Includes 
positioning one or more soHd tubulars within the wellborep positioning one or more 
perforated tubulars each including one or wore radial passages within the welibore. the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars vvithin the wellbore» fluidicly 
coupling the solid UJbulars with the casing, fluidicly coupling the perforated tutHjIars 
wiUi the solid tubulars, fluidicly isolating the producing subtenanean zone from at least 
one other subterranean zone within the welibore, fluldicty coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 with^ at least one of the perforated tutnilars, and injecting a hiardenable fluidic sealing 
material into the seated annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tul^ulars. 

A system for Isolating a first subterranean zone from a second subtenranean zone in a 
20 welibore has also been described that Includes means for positioning one or more solid 
tubulars within the weObcm, the solid tubulars traversing the first subterranean zone, 
means for portioning one or wore perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the second 
subtenranean zone,, means for radially e)93nding at least one df the solid tubulars and 
25 perforated tubulars within the welibore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the welibore external to the 
primary soDd tubulars and perforated tubulars, mear^ for sealing off an annular region 
within at least one of the perforated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting nrtaterials from a producing subterranean zone in a welibore, at 
least a portion of the welibore including a casing, has also been described that includes 

eo' 



means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wentx>re, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

S the perforated tubulars within the welllx)re, nrieans for fluidicly coupling the solid 
tubulars the casing^ means for fluidicly coupling the perforated tubulars with the 
solid tubulars. means for fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluidicly coupling at 
least one df the perforated tubulars wRh the producing su.btenxinean zone, means for 

10 seding off an annular region within at least one of the perforated tubulars, and mesvs 
for injecting a hardenable fluldic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial {passages of the perforated 
tubulars. ' 

15 An apparatus has also t>een described that includes a zonal isolatk>n assembly 
pos^tior)ed within a wellbore that traverses a subten*anean formation including: one or 
mors solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fornied by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation, 
in an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 ' subtenanean fomnation. 

A mettod of isolating a first subterranean zone from a second subterranean zone In a 
weObora has also been descrft^ed that includes positioning one or more soBd tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, posiltoning 
30 one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into Intimate contect 
with the second subterranean zone, fluidicly coupling the perforated tubulars and the 
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solid tubulars, and preventing, the passage of fluids from the first sutrterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. in an exemplary embodiment, the perforated tubulars that are 
. radially expanded Into Intimate oontact with the seoond subterranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
bidudes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocartxMis from the second subterrartean zone. In an exemplaiy embodinr^nt, the 
method further includes vibrating the second subtenanean zone to dean the radial 
passages of ttie perforated tubulars that are radially expanded Into intimate, contact 
10 witti the second subterranean zone. In an exemplary embodiment, the method further 
Includes applying an Impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact v^th the second subterranean zone to ino?Base the rate 
of recovery of hydrocartxjns from the second subterranean zone. 

15 A method of extracting materials from a produdng subterranean zor^e in a wellbore, at 
least a portion of the wdibore tndudlng a casing, has also been described that indudes 
positioning one or more solid tubulars within the welibore, po$itioning one or more 
perforated tubulars within the welibore each including one or more radial passages, the 
perfected tidiulars traversing the producing subtenanean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within ttie wellbord, radially 
expanding at least one of Uie perforated tubuliars into intimate contact witii ttie 
produdng subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating ttie 
produdng subterranean zone frcrni at least one other subtenranean zone within flie 

25 . welibore, and fluididy coupling at least one of ttie perforated tubulars wiUi ttw 
produdng subterranean zone. In an exemplary embodiment, ttie perforated bibulars 
* ttttit are radially expanded into intimate contact witti ttie produdng subtenanean zone 
compress the produdng subterranean zone. In an exemplary embodiment ttie method 
further indudes vibrating the produdng subterranean zone to increase the rate of 

30 rscpvery of hydrocartxxis fronn the producing subterranean zone. In an exemplary 
embodiment, Une method further includes vibrating the produdng subtenanean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
iritimate oontact witti the producing subterranean zone. In an exemplary embodiment, 
ttie method further indudes applying an impulsive load to the perforated tubulars ttiat 
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are radially expanded. into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocart)ons from the producing subterranean zor^e. 

A system for isolating a first subterranean zone from a second subterranean zone in a 

5 wellbore has also been described that Includes means for positioning one or more soOd 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means tor portioning one or more perfiDrated tubulars within tt)e wetlbore each 
indudtng one or more radial passages,, the perforated tubulars traverdng the second 
subterranean zone, rrieans for radially expanding at least one of the solid tubulars and 

1 0 perforated tubulars within the welibore. means for radially expanding at least one of the 
perforated tubulars Into intimate contact with the second subterranean zone, means for 
fluldidy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodinrvent. the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment the system further includes means for vibrating the second subterranean 
zona to increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone, in an exemplary embodiment, the system further includes means for vfbnating 
the seooTKl subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded Into Intimate contact with the second subterranean zone: In 
an exemplary enrrixxliment, the system further undudes means for applying an 
Impulsive load to the perfcxated tubulars that are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocart)on8 from the second subterranean zone. 

A system for extracting materials from a prpcfajcir^ subterranean zone in a wellbore, at 
least a portion of the wellbore indudirig a casing, has also been described that includes 
30 means for pOsitionirtg one or more solid tubulars within the wellbore, nieans for 
positioning one or more perforated tubulars within the wellbore each including one or 
mora radial openings, the perforated taibulars traversing the producing subterranean 
zone, means for radially expanding at least or^e of the solid tubulars and the perforated 
tubulars within tite wellbore, means for radlaBy expanding at least one of the perforated 



63 



tubulars into intimate contact with the producing subterranean zone, nneans for fluididy 
coupOng the solid tubulars with the c^lng, means for fluididy coupling the perforated 
tubulars with the soHd tubulars* nrieans for fluididy isolating the produdng subterranean 
zone from at laast one other subterranean zone within ttie wellbpre, and means for 
5 fluididy coupling at least one of the perforated tubulars wdth the produdng 
subterranean zor^. In an exemplary emtiodlment, the means for radially mpanding at 
lea^ one off the perforated tubulars into intimate contact with the. produdng 
subtenanean zone 6onr^>rfees means for. compressing the produdng subterranean 
zone. In an exemplary embodiment, the system further Indudes means for vibrating 

10 the produdng subten^nean zorie to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the, producing subterranean zone. In an exemplary embodiment, the systern 

15 further indudes means for applying an impulsive load to the perforated tubulars that 
are radially expanded Into Intimate contact with the produdng subten-anean zone to 
increase the rate of recovery of hydrocarbons firom th^ produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean fomnation and indudes a 
perforated wellbore caising, Including: one or more solid tubular menH)ers, each solid 
tubular meriibar induding one or more mtemal seals, one or more perforated tubular 
menrrt>er5 coupled to the solid tubular mennbers, and a shoe coupled to the zonal 
isolation assembly. At least one of the sofld tubular menr^ers and the perforated 
25 ' tubular mombers are formed by a rddial expansion process perfbmied within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intirhate contact with the j)erfbrated wellbore casirig. In an exemplary enrd>odlment, the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subterranean fbntiation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been descr1t>ed that indudes positioning one or, more solid tubulars 
within the wellbore, the solid tubulars traversing tiie first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or rnore radial 
passages, the perforated tubulars traversing the second subterraman zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of tte perforated tubulare into intimate contact 

5 with the perforated casing, fluididy coupling the perforated tubulare and the sdid 
tubulars. and preventing the passage of fluids from the firet subterranean zone to the 
second subtenranean zone within the wellbore external to the solid tubulare and 
perforated tubulars. In an exemplary embodiment the perforated tubulare that are 
radial^ expanded Into intmate contact with the perforated casing compress the second 

10 * subtenaneari zone. In an exennplary embodtnf\ent,. the method further includes 
yibrafing the second subten^nean zone to Increase the rate of recovery of 
hydrocarbons from the second subterranean zor^e. In an exemplary embodiment, the 
method further Includes vibrating tfve second subtenranean zone to dean the radial 
passages of the perforated tubulars that are radially exparuJed into intinr^ate contact 

15 with the perforated casing. In an exemplary embodimient, the method further indudes 
applying an impulsive load to the perforated tubulare that are radially expanded into 
intimate contad with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A method of extracting materials from a produdng subterraneah zone \n a wellbore, at 
least a portion of the wellbore Indudingr a casing and a perforated casing that traverses 
the produdng sid)tenanean. zone, has also been described that indudes positioning 
one or rrtore solid tubulare within the wellbore* positioning one or more perforated 
tubulais within the wellbore each induding one or more radial passages, the perforated 

25 hibulars travereing the produdnig subterranean zone, radially expanding at. least one of 
the soDd tytariare and the pedtorated tubulare within the' wellbore, radially expanding at 
least one of the perforated tubulare into intimate contact with the perforated casing, 
fluididy coupling the sdld tubulare with the casing,, fluididy coupling, the perforated 
tubulars with the sdid tubulare, fluididy isolating the produdng subterranean zone from 

30 at least one other subterranean zone within the wellbore, and fluididy coupling at tes»t 
one of the perforated tubulare with the produdng subterranean zone. In an exemplary 
embodiment the perforated tubulare that are radially expanded into intimate contact 
with the perforated casing compress the produdng subterranean zone, in an 
exenvlary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocaibons from the producing 
• subtanianean zone. In an exemplary embodiment the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing. In an exemplary embodiment the methoki further includes applying an 
impulsive load to the perforated tubulars that are radlaDy expanded into intimate 
contact with the perforated titulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellborB ttiat includes a perforated casing that traverses the second subten^neiein 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the welibore. the solid, tubulars traverBing the first subterranean zone, 
means lor positioning one or more perforated tubulars within the welibore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subtenBnean zone, n^ans for radially expanding at least one of the solid tubulars and 
perforated tubulars within the welibore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perfc^ated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the welibore external to the solid tubulars and perforated tubulars. In an 
exemplary embodbnent, the means for radially expanding at least one of the perforated 
tubulars Into Intimate contact with the perforated casing comprises means for 
compressing the second subtenranean zone. In an exemplary embodiment the system 

25 further indudes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocarbons horn the second subterranean zone. In an exemplary 
embodiment the system further indudes mems for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contect with ttie perforated caslrig. In an exemplary emt>odimeiit the 

30 system further Includes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contect vi^th the perforated casir>g to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system fCNr extraciirQ materials from a producing subterranean zone in a wellboie, at 
least a portion of the weHt>orB indiidlng a casing and a perforated casing that traverses 
the produdr^ subterranean zone, has also been described that includes means for 
portioning one or more solid tubuteirs within the wellbore, means for positioning one or 

5 more perforated tubutars witMn the welibore each including one or more radial 
openings, the perforated tubulars traversing the producing sutrferranean zone, rraans 
for radially expanding at least one of the sofid tubulars and the perforated tubulars 
witfrin the welibore, means f6r. radially expanding at least one of the perforated tubulars 
into Intimate contact with the perforated casing, means for fluididy coupGng the solid 

10 tubulars wHh the casing, means for fluididy coupling the perforated tubulars with the 
soTid tubulars. means for fluididy isolating the produdng subten^nean zone from at 
least one other subterranean zone within the welibore, and means for fluididy coupUr^g 
at least one of the perforated tubulars with the produdng subtenranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further Indudes means for vitKating the produdng subterranean zone to increase the 
rate of racovery of hydrocarbons from the producing subterranean zone. In an 
exemplwy embodiment, the system further includes means for vibrating the producing 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an emmplary 
embedment, the system fiffther includes means for applying an impulsive load to the 
perforated tubulars that are rsKllally expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the producing 

25 subterranean rone. 

An apparatus has 9i$o been^ described that indudee a zonal isolation assembly 
induding: one or more sdid tubular members, each solid tubular member including one 
or mors external seals, one or wotb perforated tobular members each induding radial 
30 passages coupled to the soDd tubular members, and one or more perforated tubular 
liners each Induding one or more radial jpassages coupled to the Interior surfaces of 
one or more d the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the sdid tubular members and ihe perforated 
tubular members are fonned by a radial expansion process perfomned within the 
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wellbore, and the perforated tubular Rners are formed by a radial expansion process 
performed within the wellbore. 

A method of isolating a first 8ut>terranean zone from a second subtenanean zone in a 
5 wellbdre has also been described that includes positioning om or more solid ttdHilars 
withto) the weilbore. the soHd tubulars traversing the first subterranean rone, positioning 
one or more perforated tubulats each Including one or more radial piassages within the 
weUbore. the perforated tubulars traversing the seoond .sutrterraneah zone, radially 
expanding at least one of the soBd tubulafs and perforated tubulars within the weilbore, 

10 fluidicly coupling the perforated tubulars and the prumary solid tubulars, preventing the 
passage of fluids from the first sut>terranean zone to the second subteoBnean zone 
within the weilbore external to the primary solid tubulars and perforated tubulars, 
posKfoning one or more perforated tubular Kners within the intericM* of one or more of 
the perforated tubulars, arxl radially expandirtg arKJ plastically defonning the perforated 

1 5 tubular liners within the interior of one or more <rf the perforated tubulars. 

Amethod of extracting materials from a producing subterranean zone In a weilbore, at 
least a portion of the weilbore induding a casing, has also been described that includes 
positioning one or more wild tubulars within the weilbore. positioning one or more 

20 perforated tubulars each indudbig one or more radial passages within the weilbore, the 
perforated tubulars taversirig the producing subtenranean zone, radially isxpanding at 
least one of the solid tubulars and the perforated tubuters within the weilbore, fluididy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with tfie solid tAulars, fluidicly isolating the producing subterranean zone from at least 

25 ' one other subtwranem zone within the wellborB, fliildldy coupflng at least one of the 
perforated tubulaifs with the producing 8ut)terranean zone, positioning one or more 
peribral^d tubular liners within the interior of one or more of the perforated tubuters, 
and radially expanding and plastically deforming the perforated tubutar liners within the 
interior of one or more of tto perforated tubulars. 

30 

A system for isolating a first subtenranean zone from a secorxl subterranean zone in a 
weilbore has also been described that includes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Including one or nfK>re 
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radial passages within the weilbore, the perforated tubulars traversing the second 
sutvterrenean zone, means for radially expanding at least one of the solid tubulars and 
perforated tul>ulars virithlh the weUl)ore, means for fluidiGly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from ttie first 
5 subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tidH^ars. means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plasfically defonning the perforated tubular biers 
within the Interior of one or more of the perfcrated tubulars. 

10 . 

A system for extracting materials from a producing subtenanean zone In a welibore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning, one or more solid tubulars within the wellbore, means for 
positioning one or more prorated tubulars e%h including one or more radiaj 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zohe, noeans for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars vM\ the casing, weans for fluidicly oouplihg ti^ perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone frorh at 

20 least one other subterranean zone within the wellbore. means for fluididy coupling 
at least one of the perforated tubiriars with the producing subtenranean zone, means for 
portioning one or more perforated tubular Ibiers within the interior of one or more of 
the perforated tubulars, and means for radUlly expanding and plastically deforrning the 
perforated tubular liners within the interior of one or more of the peribrated tubulars. 

25 ■ 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or miora solid tubular members, each'solid tubular member indudsig one 
or.more external seals, two or hdotb perforated tubular members each ihdudbig radial 
passages coupled to the solid tubular members, and one or mora one-way valves for 
30 oontroUabiy fluididy coupling the perforated tubular members, and a shoe coi4>)ed to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforerted tubular numbers are formed by a radial expanston process performed within 
the wellbore. 
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A method of isolating a first subterranean zone from a secmd subterranean zone 
• having a pluraDty of producing zones in a wellbore has also been described that 
includes positioning one or niore solid tubulars within the weilbore, the solid tubulars 
traversbig the first subtenranean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the weHbore. the perforated tubulars 
traversing the second ^erranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weHbore, ftuididy coupling the perforated 
tubulars and the primary soOd tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
10 primary solid tubulars and perforated tubulars. and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zoniss 
that has been depleted. 

A method of extracting materials from a weilbore having a plurality of producing 
IS subterranean zones, at least a portion of the welbore including a casing, has also been 
described that includes positioning orie or more solid tubulars within the weiliDore^ 
posltiming two or more perforated tubulars each including one or more radial passages 
within 9)e weilbore. the perforated tubulars traversing the producing subterranean 
zones, radially expand^g at least one of the solid tubulars and the perforated tubulars 
20 within the welbore, fluldidy coupling the solid tubulars with the casing, fluididy couf^ing 
the perforate tubulars with the solid tubulars. fluididy Isolating the producing 
subterranean zone from at least one other subterranean zone within the weilbore, 
fluididy coupling at least one of the perforated tubulars with the producing 
subtenanean zone, preventing fluids from passing from one of the producbig zones 
25 that has not been depleted to one of the producing zones that has been depleted. 

A system for isolating a first subterranean zone from a ^seoond isutyterranean zone 
having a pluraKty of ptodudng zmes in a weilbore has also been described that 
Includes means for positioning one or more so6d tubulars within the weilbore. the solid 
30 tubulars traversing Ote first subtenanean zone, means for positioning one or more 
perforated tubulars each induding one or nr>ore radial passages within the weilbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within ths weilbore. 
means for fluididy coupling the perforated tubulars arid the solid tubulars, means for 
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preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the weDbore external to the primary soGd tiAulars and 
perforated tubuiars, means for positionirig one or more perforated tubular liners within 
the Interior cf one or more of the perforated tubuiars. and means for preventing fluids 
S from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurafity of producing subterranean zones in a 
wellbore, at least a portion of the wellbofe irK^udlng a casing, has also been described 

10 that includes nrieans for positioning one or more solid tubuiars within the wellbore. 
means for positioning one or more perforated tubuiars each including one or more 
radial passages within the wsllbore. the perforated tubuiars traversing the produdng 
subterranean zones, means for radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, means for fluidicty coupling the solid 

15 tubuiars with the casing, means for fluididy coupling the perforated tubuiars with the 
solid tubuiars, means for fluididy Isolating the produdng subterranean zone from at 
least one other subterranean zone within the weiitiore, means for fluidicly coupling at 
least one of the perforated tubuiars with the prodiKsng subten^nean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubuiars. and means for preventing fluids from passing from one of the 
produdng zones ttiat has not been depleted to me of the produdng zones that has 
been depleted. 

An apparatus for extracting geothenmal energy from a subten-anean formation 
25 containing a source of geottiermal energy has also been described ttiat indudes a 
zonal isolation assembly positioned within tlie subterranean fbnnation including: one or 
more solid tubular members, each solid tubular member including one or more exiemal 
seals, one or more perforated tubular members each tndudmg radial passages coupted 
to the solid tubular membera. and one or more perforated tubular liners each Induding 
30 one or more radial passages coupled to the Interiw surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the soikJ tubular members and the perforate tubular members are fomied 
by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zona 
including a source of geothannal energy in a wellbore has also been described that 
includes positionir^g one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subten^nean zone, positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the scdid 
tubulars and perforated tubulars within the wellbore. fluidldy coupling the perforated 
tubulars and the prirhary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
10 primary solid tubulars and perforateid tubulars. positioning one or more perforated 
tubular liners within the interior of one or rrx)re of the perforated tubulars, and radially 
expanding and plastically defomiing the perforated tulHJiar liners within the Iriterior of 
one or more of the perforated tubulars. 

15 A method of extrarting geothermal energy from a subtenanean geothermal zone in a 
. wellbore, at least a portion of the wellbore including a casing, has also been described 
that Includes positioning one or more solid tubulars within the wellbOTe, posit)onir)g one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothermal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidfcly coupling the solid tubulars with the casing, ftuididy coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subterranean 
geothermal zone from at least one other subterranean zone withjn the wellbore, and 
fluidicly coupling at least one of the perforated tubulars with the subtenanean 

25 geothermal zone. 

A system for toolating a first subtenanean zone from a second geothemnal 
subtenanean zone in a wellbore has also been described that includes means for 
positioning one or nrKxre solid tubulars. within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothemnal subtenanean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore. means for 
fluidldy coupling the perforated tubulars and the solid tubulars. and means for 
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preventing the p^sage of fluids from the first subterranean zone to the eeoond 
geolhenrral subterianean zone within the wellbore external to the prnnary solid tubulars 
and perforated tubulara. 



5 A system for extracting geothermal energy from a subterranean geothermal zone in a 
wellbore, at leaist a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 > geothemiai zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicty coupling the perforated tubulars with the 
solid tubulars. means for fluidicly isolating the subten^nean geotfiermal zone from at 
least one other subterranean zone within the wellbore, and means for ftuidldy ooupling 

15 atleastoneof the perforated tubulars with the subterranean geothemfial zone. 

An apparatus has also been described that includes a zonal Isolation assembly 
induding: one ormore solid tubular members, each solid tubular member Including one 
or more external seals, one or more perforated tubular members each including one or 

20 mora radial passages coupled to the solid tubular members, and a shoe.ooupled to the 
zonel isolation assembly. At least one of the solid tubular members and the perforated 
tubular memtters are formed a radial expansion process perfonmed within the 
wejibore, ami the radial passage of at least one of the perforated tubular memt)er8 are 
cleaned by further radial expanskm of the perforated tubular members within the 

25 wellbore, 

A rnethod of isolatbig a first subterranean one from a second subterranean zone In a 
wellbore has also been described that includes positioning one or more soGd tubulars 
witMn the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
30 one or more perforated tubulars within the wellbore each indud'mg one or more radial 
passages, the perforated tubulars traversjng the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 



73 



within the wellbore external to the solid tubulars and perforated tubulars. and cleaning 
materials fronr^ the radial passages of at least one of the perforated tubulars by further 
radial expanston of the perforated tubulars within the w^lbore. 

5 A method of extracting niaterials from a producing subterranean zone In a wellbore, at 
least a portion of the weHbdre including a casing, has also been described tliat includes 
posithxiing one or nriore solid tubulars within the wellbore; positioning one or more 
perforated tubulars within the wellbore »ch indudmg one or wotb radial passages, the 
perforated tubidars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars wtthin the wellbore. fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubutars. fluidicly isdaUng the producing subterranean zorie from at least 
one other subterranean zone Within the wellbore, fluididy coupling at least one of the 
perforated tubulars. with the producing subterranean zone, monitoring the operating 

15 tempwatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the. radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system fc^ Isolating a first subterranean zone from a second subten^anean zone in a 
20 wellbore has also been described that includes means for positiohing one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radiat passages, the perforatisd tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
^ perforated tubulars within the weHbore,. means fdr flutdtcty coupling the perforated 
faibulars and the solid tubulars. means for preventirig the passage of fluids from the first 
subterranean zone to the seoorxl subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. and means for cleaning materials from the radial 
passages of at least one of the perfbrated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore including a casing, has ateo been described that includes 
fneans for positioning one or more solid tuiiulars within the weHbore. means Tor 
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positiomng one or more perforated tubutars within the wellbore each including one or 
more radial passages, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 

5 casing, means for fluidicly coupling the perforated tubulars with the soBd tubulars. 
means for fluidtciy isolating the producing subterranean zone from at least ori^ other 
subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for deanihg 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within the wellbore. 

AKtough illustrative embodiments of the invention have been shQVim and described, a 
wide ran^ of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some instances, sorhe features of the present Invention may be 
IS employed without a corresponding use of the other features. Acoordingty, it Is 
appropriate that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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1. An apparatus, comprising: 

a. zonal Isolation assembly comprising: 
5 one or more solid tutoular mentbers, each solid tubular member including one or 

nnore extenriaJ seals; 

one or more perforated tid^ular mmbers each including radial passages 
coupled to the soBd tubular members; and 

one or more perforated tubular liners each including one or more radial 
10 passages coupled to the interior surfaces of one or more of the perforated tubular 
nwmbers; and 

a shoe coupled to the zcma\ isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the welilx>re; and 
15 wherein tlie perforated tubular liners are formed by a radial expansion process 

performed wittiin the weilbore. 

2. A nrathod of isolating a first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

20 positioning one or more solid tubuters within the weilbore. the solid tubulars 

traversing the first subtenranean zone; 

positioning one or more perforated tubulars each including one or nnore radial 
passages within the welibore« the peribrated tubulars traversing the second 
subterranean zone; 

25 ' radially expanding at least one of the solid tubulars and perforated tubulars 

withfti the v^llt)OfB; 

fluidjcly coupling tfie perforated tubulars and the primary solid tubulars; 

preventing ttro passage of fluids from the first subterranean zone to the seoond 
subterranean zone within the weilbore extemal to the primary solid tubulars and 
30 perforated tubulars; 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonning the perforated tubular liners within 
the int^or of one or more of the perforated tubulars. 
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3. A method of extracting materials from a producing subterranean zone in a 
welltxm. 8t least a portion of the weiltx)re including a casing, comprising; 

positioning one or mora solid tutndars within the wellbore; 
5 positioning one or more perforated tubuiars eadi including one or more radial 

passages within the wellbore, the prorated tubuiars traversing the producing 
subterranean zone; 

radial^ expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 
10 • fluididy coupling the solid tubuiars with the casing; 

fluidicly coupling the perforated tubuiars with the solid tubuiars; 
fluidiciy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidiciy coupling at least one. of the perforated tubuiars with the produdng 
15 subterranean zone; 

positioning one or more perforated tubular liners within the interior of one or 
moreof the perforated tubuiars; and 

radially expanding and plasticalty defonmir^ the perforated tubular liners within . 
the interior of one or more of the perforated tubuiars. 

20 

4. A system for isolating a first subterranean zone from a second subterrariean 
zone in a weHbore, comprising: 

means for positioning one or more solid tubuiars within the wellbore, the solid 
tUMiidrs traversing the ^first subterranean zone; . 
25 means for positioning one or more perforated tirt>ulara each including one or 

more radial passages within the wellbore, the perforated tubulara traveraing the second 
subtenanearizone; 

rrmans for radially expanding at least one of the solid tutMJlara and perforated 
tubuiars within the wellbore; 
30 means for fluididy coupling the perforated tubuiars and the solid tubuiars; 

means for preventing the passage of fluids from the first subterranean zone to 
the seoofxl subterranean zone within the welfoore external to the primary solid tubuiars 
and perforated tubuiars; 
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meara for pnitioning one or more perforated tubular liners wfthln the interior of 
one or more of the perforated tubulars; and 

means (or radially expanding and.plasticaliy deforming the perforated tubular 
liners within the interior of one or more (rf the perforated tubuiars. 

5 

5. A system fn* extracting matertals from a producing subterranean zom in. a 
wsObore, at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubuiars within the welibore; 

means for positioning one or more perforated tubuiars each including one or 
10 more racSal passages wHhin the welibore, th6 perforated tubuiars traversing the 
producing subtenBnean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the welibore; 

means for fluidicly coupling the solid tubuiars vyith the casing; 
IS means for fluidicly coupling the perforated tubuiars with the solid tubuiars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone within the welibore; 

means for fluididy coupBng at least one of the perforated tubuiars with the 
producing subtenanean zone; 
20 means for positioning one or more perforated tubular liners within the interior of 

one or more of the perforated tubuiars;* and 

means for radially expanding and plastically defomning the perforated tubular 
liners within the int^r of one or more of the perforated tubuiars. 

25 6. An apparatus for extracting geothenmal energy from a subterranean formation 
containing a source of geqthermal energy, conriprising: 

a zonal isolation assembly positioned within the subterranean fonmation. 
oompnstng. 

orw or more solid tubular mernbera, each solid tubular member Including one or 
30 more exiemal seals; 

one or more perforated tubular memt>ers each including radial passages 
coupled to the solid tubular mend>er8; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
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members; and 

a shoe coupled to the zonal isolation ^sembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonned wtthbi the weDbore. 

5 

7. A method of isolating a first subterranean zone frmi a second subterranean 

zone including a source of geottYsmnal energy h a welB)ore. comprising: 

* 

posHioning one or more solid tubulars within the wellbore, the solid tubulars 
travOTing the first subterranean zone; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

15 fluidiciy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the . primary solid tubulars and 
perforated tubulars; and 

positioning one or rrKM^ perforated tubular liners within the intertor of one or 
20 more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular linerB within 
the interior of one or more of the perforated tubulars. 
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1. An apparatiffi, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the soHd tubular members; 
one or more flow control vah^es operabty coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the. 
10 perforated tubular members for monitoring the operating temperature v/ithin the. 
perforated tubular members; 

or^ or more pressurs sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of ttie perforated 

tubular members for monitoring the operating flow rate withlri the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a conbtsller operably . coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the tempereture, 
pressure and flow sensore and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
mOTibere are formed by a radial expansion process performed within the wetlbore. 

25 Z A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubulars vritfiin the weDbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the welBxra, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary soGd tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the peritorated tubulars and the soDd tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating tenrqperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controHing the flow of fluldic rreterials through the perforated tubulars as a 

funoHon of the monitored o[Mrattngtfinn>eratur^^ . 

3. A method of extracting material from a producing subterranean zone in a 
welltxm, at least a portion of the wellbore including a casing, comprising; 

10 positioning one or more solid tui>ulars within the wellbore; 

positioning one or nore perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; • 
15 fluldicly coupling the solid tubulars with the casing; 

fluidlcly coupling the perforated tubulars with the solid tubulars; 

fluididy isdating the producing subterranean zone from sit least one other 
subterranean zone witiiin the wellbore; 

fluidlcly coupling at least one of^ the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperstures. pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluldic materials thrcaigh the perforated tubulars as a 
function of the monitored operpting temperatures, pressures^ and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a weRbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solM 
tubulars traversing the first sublenanean zone; 
30 means for positioning one or more perforated tubulars within the wellbore. the 

perforated tubulars traversing the second subterranean zone; 

rpeans for radially expanding at least one of the solid tulxilars and perforated 
tubulars within the wellbora; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone witHn the wellbore external to the solid tubulars.and 
perforated tubulars; 

means for monitorir^ the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlling the flow of fluldic materials through the perforated tubulars 
as a functton of the monitored operating temperatures, presslures, and flow rates* 

5. A system for extracting mat^ls from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, (xxnprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the produdng subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated 
tubulars within the wellbore; 

means for fluMidy coupling the solid tubulars with tlie casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least orte 
otf^r subterranean zone within the wellbore; 

means for fiuldiciy coupling at least one of the perforated tubulars VMth the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controNing the flow of fluidic materials through the perforated .tubulars 
as a function of the nrK>nitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular memt)er including one or 

more external seals; 

one or more perforated tubular, members each including radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the Interior surfoces of one or mOre 
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of the perforated tubular m8mt)ers Iqf sealing at least some of the radial passages of 
the perforated tutHJlar meml)ers: and 

a shoe coupled to the zonal isdation assembly; 

wherein at least one of the. solid tubular members and the perforated tubular 
5 members are formed by e ractel exparekm process performed within the welibore; and 
whmin the solid hibutar finers are fomned by a radial expansion process 
performed within the welibore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a welibore, oomprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or rnore perforated tubulars each Including one or more radial 
passages within the welibore. the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbors; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
piBventing the passage of fluids from the first subtenranean zone to the second 
20 subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or nme of the periorated tubulare to fluidiciy seal at least some of the 
radial passages of the perforated tubulars. 

B. A mettKxl of extracting materials from a producing subtenanean zone in a 
wetttx>re, at least a portion of the welibore including a casing, oomprising; 
30 positioning one or more solM tubulars within the wellt>ore; 

positioning one or more perforated tubulars each including one or more radial 
passages wittiin the welibore, the perforated tubulars fraversing the producing 
subterranean zone; 
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radially dxpanding at least one of the solid tutHilars and the perforated tubulars 
within the wellbore; 

fluUkdy GoupGng the solid tut)ulars 

flukfidy coupling the perforated tubulars with the solid tubulars; 

ftukJidy JsobUng the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; 

fiuidicly coupling at least one of the perforated tubulars with the producing 
subtenanean zone; 

positioning one or more solid tubular Hners within the interior of one or mora of 
the perforated tubulars; and 

radially expanding and pte^tically deforming the solW tubular liners within the 
Interior of one or more of the perforated tubulars to fiuidicly seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing 0ie first subtenanean zone; 

means for positioning one or more perforated tubulars each including one or 
nmre radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tububrs within the wellbore; 

means for flukHdy coupling the perforated tubulars and the solid tubulars; 

means for preveritirig the passage of fluids frorh the first subterranean zone to 
the second subterranean zone within the wellbore exterrral to the prinnary solid tubulars 
and perfOTErted tubulars; 

means for positioning one or more solid tubular liners within the Intertdr of one 
ormoreof the perforated tubulars; and 

means for radially expanding and plastically defonming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluldidy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wenbore tnduding a casing, oomprisin^^ 

means for posiUonlrig one or more sofid tubutars within the wellbore; 

means for positionlrtg one or more perforated tubulars each including one or 
5 more radial passages within the wellbore. the perforated tubi^rs traversing the. 
producing subtenranean zone; 

means for radially expanding at least one of the solid tubujars and the 
perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
1 0 means for fluidicly coupling the perforated tubulars with the solid tubulars; 

nrraans for fluidicly isolating the producing subterranean zone fiom at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
15 means for positioning one or more solid tubular llnere within the interior of one 

or more of the perforated tubulars; and 

means for radially expanduig ahd plastically deforming the solid tubular liners 
within the interior of one or tnore of the perforated tubulars to fluidicly seal at least 
some of the radial passages (rf the perforated tubulara. 

20 

1.1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more soHd tubular membere, eath solid tubular member iriduding one or 
more external seab; 

25 one or more perforated tubular 'membera each Including radial passages 

coupled to the solid tubular members; and 

a sealing material coupled to at least scmie of the perforated tiAular .members, 
for searing at least some of the radial passages of fhe perforated tubular members; and 

a shoe coupled to the zonal IsolaQon assembly. 

•30 

12. A method of isolating a first subterranean zor^ ftom a secofxJ subterranean 
zone in a wailbora, comprising: 

positioning one or more solid tubulara within the welUx)ra, the solid tubutars 
traversing the first subtentinean zone; 
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positioning one or more perforated tubulars each Indudtng one or mote radial 
passages within the wellbore, the p^fbrated tubulars traversing the second 
subteiranean zone; 

radially expanding at least, orie of the solid tubulars and perforated tubulars 
5 within the weilbore; 

fluididy ooupling the perforated tubulars and the primary solid tutHjIars; 
preventir^ the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tiAulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

Injecting a hardenable fluidic sealing material into the sealed annular r^ions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extradihg materials from a producing subterranean zone In a 
weilbore, at least a portion of the weilbore including a casing, comprising; 
positioning one or more solid tubulars within the weilbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore. the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25. fluididy isolating the. produdng subterranelan zone from at least one other 

subtenfanean »ne within the weilbore; 

fluididy GoupKng at least one of the perfDratad tubulars with the produdng 
subterranean zone; 

sealing off an annular region ^In at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first sutrterrar>ean zone from a second sutrterranean 
zona in a welltKm, comprising: 

means for positioning one or more solid tubuiars within the wellbore, the soBd 
tubuiars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubuiars each hctuding one or 

more rac&l passages within the wellbore, the perforated tubuiars traversing the seoorid 
subterranean zone: . ^ 

means for radially expanding at least one of the solid tubulare and perforated 
tubuiars within the wellbore; 
10 means for fluldidy coupling the perforated tubuiars and the sofld tubuiars; 

means for preventing the passage of fluids from the first subtenmean »ne to 
the second subterranean zone within the wellbore extemal to the primary solid tubuiars 
md perforated tubuiars; 

means for sealing off an annular regton wittiin at least one of the perforated . 
15 tubuiars; and 

means for injecting a hardenable fluldic sealing material Into the sealed annular 
regions of the perforated tubuiars to seal off at least some of the radial passages of the 
perforated tubuiars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
weDbdre, at least a portion of the welltXMB Including a casing, comprising; 
means for positioning one or ntore soUd tubuiars within the wellbore; 
means for positioning one or more perforated tubuiars each including one or 
more radtd passages witMn the wellbore, the perforated tubuiars traversing the 
25 producing subtenanean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubulare within the wellbore; 

' means for ftutdidy coupling the soBd tubuiars with the casing; 
means for fluididy coupling the perforated tubuiars with the solid tubuiars; 
30 means for fluididy Isolating the produdng subterranean zone from at least one 

other subtenanean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng subtenranean zone; 
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means, for sealing off an. annular region wlttiin at least one of the perforated 
tutujiars; and 

means for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 peifbralad tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly praitioned within a wellbore that traverses a 
subterranean fonnation. comprising: 
10 • one or more solid tubuldr members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zor^i isolation assembly; 
15 wherein at least orie of the solid tubular members and the perforated tubular 

members are fontied by a radial expansion process r^rfbrmed within the wellbore; and 

wherein at least one of the perforated tubular members and radially expanded 
into Intimate contact with the subterranean fonnation. 

20 17. The apparatus of ctaim 16. wherein the perforated tubular members that are 
radially expanded into intimate contact with the sut)terranean fbmiatibn compress the 
subterranean fbnrnation. 

18* A method cS isolating a first subtenanean zona from a second subterranean 
25 zone ^ a weObom, comprising: 

positioning one or more solid tubulars wittiin ttie wellbore. ttie solid tubulars 
traversing ttie first subtenrahean zone; ' 

positioning one or more pertbrated tubulars within ttie weDbore each induding 
one or more radial passages, ttie perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of ttie primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulan? into intintate contact 
with the secpfKl subterranean zone; 
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fluMidy coupling the perforated tubulars arKl the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the weilbore external to the soM tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein ttie perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of daiim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method x>1 daim 18, further comprising vibrating the second subterranean 
t5 zone to dean the radial passages of the perforated Jubulars that are radially exparided 

into intimate contact with the sepond subterranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contad with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
. subterranean zone. 

r 

23. A method of extracting materials from a produdng subteranean zone in a 
weilbore, at least a portion of the weilbore induding a casing, comprising; 

25 positioning one or more solid tubulars within the weilbore; 

positioning one or more perforated tubuiars within the weilbore each induding 
one or more radial passages, the perforated tubulars traversing the produdrig 
subterranean zone; 

radially expanding at least cine of the sdid tubulars and the perforated tubulars " 
30 within the weilbore; 

radially e)q9andlng at least one of the perforated tubulars into bitimate contact 
With the produdng subterranean zorie; 

fluidldy coupling ttie sdId tubulars with the casing; 

fluididy coupling the perforated tubulars with the sdid tubulars; 
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fluidicly isolating, the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; and 

fiuldidy coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of claim 23, wherein the perforated tutMjIars that are radiaOy 
expanded into intimate contact with the producbg subterranean zone compress the 
produdnig subterranean zone. 

10' 25. The nnethod of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocart>ons from the produdng 
subterranean zone. 

26. The nrathod of claim 23, further comprising vibrating the produdng 
15 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into Intimate contad with the produdng subtenranean zone. 

27. The method of daim 23» further comprising applying an impulsive load to the 
perforated tubulars ttiat are radially expanded into Intinriate contact with the produdng 

20 subtenraneari zone to tncrease the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for teolatir^ a first subtenranean zone froifn a second sut>terranean 
zone In a wellbore, comprising: 

25 means for positioning one or more solid tubulars within the wellbore. the solid 

tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars within the wellborB each 
Induding one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone; ' ■ ; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tut>ulars within tt)e wellbore; . 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with Uie second subtenranean zone: 

means for flutdidy coupfing the perforated tubulars and the solid tubuiars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second sut>tBnanean zone within the wetlbore external to the solid tubuiars. and 
perforated tubuiars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubutars into intimate oontact with the second subterranean zone 
comprises means for compressing the second subtenranean zone. 

30. the system of daim 28. further oonv>'^ing means for vibrating the second 
10 subterranean zone to increase the rate of recovery of h^rocartMXis from the second 

subterranean zone. 

31. The system of daim 28, further comprising nneans for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubuiars that are 

1 5 radially expanded into intimate'contaot with the second subterranean zorie. 

32. The system of daim 28. further comprising means for applying an impulsive 
load to the perforated tubuiars that are radially expanded into intimate contact with the 
second subtenanean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting niaterials from a produdng subterranean zone in a 
weUbore. at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 
25 means for positioning orm or mora perforated tutxilars within the wellbore each 

Ihduding one or more radial openings, the perforated tubuiars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and tte 
perforated tubuiars within the welllMre; 
30 means for radially e)q)andlng at least one of the perforated tubuiars into.ihtinriate 

contad with the produdng subtenanean zone; 

means fcx- fluididy coupling the solid tubuiars with the casing; 

means for fluididy coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy isolating the produdng subterranean zone from at least one 
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other subterranean zone within the weDbore; and 

means for fluidicly coupling at least .one of the perforated fajbulars with the 
producing subterranean zone. 

34. The system of ctaim 33. wherein the means for radially expanding at least one 
of the perforated tubuiars into intimate contact with the produdng eubterranean zone 
comprises means for compressing the producing subterranean zone. 

35. The system of dalm 33, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocartx)ns from the producing 
subtenanean zone. 

36. The system of daim 33, further comprising means for vibrating the producing 
subterraniean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intimate cbntad with the produdng subterranean zone. 

37. The system of claim 33, further corr^rfeing means for applying an impulsive 
load to the perforated tubulani that are radially expanded into Intimate contact with the 
producing subtenanean zonQ to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

38. An apparatus, comprising: 

a zonal Isolation assembly positioned within a wellbore that traverses a 
subterranean fbmiatlon and indudes a perforated wellbore casing, comprising: 

one or more solid tubular members, each solid tubular member biduding one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation as$eml>ly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonned withifi the wellbore; and 

wherein at least one of the perforated tubular membem are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daffn 38, wherein the perforated tubular mennt>ers that are 
radially exparMled into irttimate contact with the perforated casing compress the 
subterranean fonnation. 

5 40. A method of Isolating a firsf subterranean zone from a second subtenBnean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubuteirs within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positior^ one or mpre perforated tubulars within the wellbore eadi induding 

one or more radial (Massages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and 'perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fluidlcly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zona within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of claim 40. wherein the perforated tubulars that are radially 
expanded Into intimate contact with the perforated casing compress the second 
si^tenanean zone. 

25 

42. The method of daim 40, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenranean 
zone. 

30 43. The method of dabn 40, father comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into Intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubuiars that are radially expanded into intimate contact with the perforated 
casing to incream the rate of recovery of hydrocarbons from the second subterranean 
zone. 

5 . 45. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated casirig 
that trav^ses the producing subterranean zone, comprising; 

positioning me or more solid tubuiars within the wellbore; 
positioning one or ifnore perforated tubuiars within the wellbiorB each including 
10 one or more radial passages, the perforated tut>ulars traversing the producing 
subtwranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within, the wellbore; 

radially expanding at least one of the perforated tubuiars into intimate contact 
15 with the perforated casing; 

fluidlcly coupling the solid tubuiars with the casing; ^ 
fluidicly coupling the perforated tubuiars with the solid tubuiars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluididy coufriing at least one of the perforated tubuiars with the produdng 

subtenranean zone. 

46. The rnethod of claim 45, wherein the perforated tutHJiars that, are radially 
expanded into intirhate contact with the perforated casing compress the produdhg 

25 subtenaneari zone. 

47. The method of daim 45, further comprising, vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocart>6ns from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further compr(sir>g vibrating the produdng 
subterranean zone to dean the radial passages, of the perforated tubuiars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsfve load to the 
perforated tubulars that are radially expanded into inttmate contact with the perforated 
tutnilars to Increase the rate of recovery of hydrocartxms from the producing 
subterrariean zone. 

5 ' 

50. A system for isolating a first subterranean zone from a second sutrtenanean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tutHJiars within the wellbore, the solid 
10 tubulars traversing the first subterranean zone; 

means fbr positioning one or more perforated tubulars within the wellbore each 
including one or mom radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars i^in the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contad with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subt^ranean zone wHhIn the wellbore external to the sdid tubulars and 
perforated tubulars. 

51 . the system of claim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the perforated casing comprises 

25. rmans for oompresdng the secorni subterranean zone. 

52. The system of dalm 50, further comprising mearts for vibrating ttie second 
subterranean zone to increase the rate of recovery of hydrocartx>ns from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the siacond 
subterrar^ean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intinr^ate contact with the perforated casing. . 
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54. The system of claim 50. further comprising means for applying an Impulsive 
load to the perforated tutnjlars that are radially expanded Into intimate contact wiOt the 
perfoBted casing to increase the rate of recovery of hydrDcart>ons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
welltrare. at least a pc^'on of the weDbore Including a casing and a perforated casing 
that traverses the producing subterranean zdr>e» comprising; 

means for positioning one or more solid tulxjlars within the weflbore; 
10 means for positioning one or more perforated ^bulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluididy coupling the solid tubulars with the casing; 
means fbr fluididy coupling the perforated tuixjlars with the solid tubulars; 
means for fluidicly isolating the producing subtenanean zone from at least one 
20 other subterranean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenranean zone. 

56. The system of daim 55, wherein the means fbr radial^ expanding at least one 
25 of the peribratad tubulars into intimate contact with the perforated casing comprises 

means fbr compressing the producing subterrartean zone. 

57. the system of dalm 55. further comprising means for vibrating ttte produdng 
subterranean zone to increase the rate of recovery of hydnxarbons from the produdng 

30 subtenanean zone. 

. 58. The system of dalm 55, further comprising means fw vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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. 59. The system of clahn 55, further oomprising means for applyirig an impulsive 
load to the pwforated tubuiars that are radially expanded, into intimate contact with the 
perforated casing to nicrease the rats df recovery of hydrocarbons from the producing 
5 subterranean zone. 

. 60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular memt)ers» each solid tubular member Including one or 
10 more external seats; 

one or more perforated tubular memt)er8 each including radial passages 
coupled to the solid tubular memt>ers; and 

one or n>ore perforated tubular liners each including one or more radial 
passages coupled to the ivXeriar surfaces of one or more of the perforated' tubular 
16 members; and 

a shoe coupled to the zonal Isolatkxi assembly; 

wherein at least one of the solid tubular menr^ers and the perforated tubular 
members are formed by a radial expansion process performed within the welibore; and 
wherein the perforated tubular liners are fonrhed by a radial expansion process 
20 performed within the welibore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

positioning one or more solid tubuiars within the wellborep the solid tubuiars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubuiars each including one or more radial 
passages within tfie welibore. the perforated tubuliars traversing the second 
subten^nean zone; 

radially expanding at least one of the solid tubuiars and perforated tubulara 
30 within the welibore; 

fluidldy coupling the perforated tubuiars and the primary solid tubuiars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the primary solid tubuiars and 
perforated tutnilars; 



97 



positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonning the perforated tubular liners within 
the interior of one or more of the perforated tubulars.. 

5 

62. A method of extracting materials from a producing subterranean zone in e 
wellbore. at least a portion of the welibore inchiding a casing, comprising; 

positioning one or more solid tubiitars within the weObore; 

positioning one or more perforated tubulars each including orfe or mors radial 
10 passages within the wellbore, the perforated tubulars traversbig. the prodding 
subterranean zone; 

radially exparuling at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidicly coupling the solid tubulars with the casirig; 
1 5 fluidicly coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing sut)terranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically defonmlng the perforated tubular liners witiiin 
the interior of one or mora of ttie perforated tubulars. 

25 63. A system for isolating a first subterranean zorie from a second subterranean 
zone in a weHbore, comprising: 

means for positioning one or more solid tubulars wittiin Oie wellbore. ttie solid 
tutNilars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each Including one or 
30 more radial passages within the welibore, ttie perforated tubulars ttaverstng ttie second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the pasnge of fluids from the first subtenanean zone to 
the second subterranean zone within the wellbors external to the primary solid tubutars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
5 one ornrK)rB of the perforated tubulars; and 

means for radialty expanding and ptasflcaDy deforming the perforated tubular 
Eners within the interior of one or more of the perforated tubulars. 

64. A system for extracting mater^ls Utm a producing subtenanean zone in a 
1 0 welibore, at least a portion of the wellbore iniduding a casing, comprising; 

means for positioning one or more solid tubulars within the wel|tx)re; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubutars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubutars within the wellbore; 

means for fluidicly coupling \tm solid tubulars with tt^e casing; 

means for fluidicly coupling the perforated tubulars with the solid tubutars; 

means for fluidicly isolating the producing subtenanean zone from at least one 
20 other subtenrar>ean zone within ^ wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean 2one; 

means for positioning pne or mors perforated tubular liners within the interior of 
one or more of the. perforated tubulars; and 
25 means for radially expanding and pilastically defomiing the perforated tubular 

liners within the Interior of one or more of the perforated tubuters. 

65. An apparatus, Gomprising: 

a zonal isolation assembly comprising: 
30 one or mofs solid bibular members, each solid tubular member Including one or 

more external seals; 

two or wore perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one^y valves for controllabiy fluidicly coupling the perforated 

M 



tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular . 
memt>er8 are formed by a radial e3q)ansion process performed within the weilt>ore. 

5 

66. A niethod of Isolating a first subterranean zone from a second subtenanean 
zone having a plurality of producing zones in a weilbore, comprising: 

positioning one or more solid tubuiars within the welibore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or rrK>re perforated tubutars each including one or more radial 

passages within the welibore, the perforated tubulars traverdng the second 
subterranean zone; 

radially expanding at least me of the solid tubutars and perforated tut>ulars 
within the weilbore; . 

15 fhiididy coupling the perforated tubulars and ttie priniary sdid tubular^^^ 

preventing the passage of fluMs from the first subteranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted, 

67. A method of extracting nrratsriais from a weilbore having a plurality of producing 
subtenanean zones, at least a portion of the welibore Including a casing^ comprising; 

positioning one or more solid tubulars within the wellt)ore; 
25 positioning two or morid perforated tubulars each including one or more radial 

passages within ttie weilbore, the peiftrated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the soM tubulars and the perforated tubulars 
within the weilbore; 
30 fluidiciy couplir^ the solid tubulars with the casing; 

fluidiciy coupling the perforated tubulars with the solid tubulars; 

fluidiciy isolating the producing subterranean zone from at least one other 
subtenranean zone within the weilbore; 

fluidiciy coupling at least one of the perforated tubulars with the producing 



100 



subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
tieen deirieted to one of the producing zones that has been deleted. 

S 68. A system for isolatirtg a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, oomprtsing: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subten^nean zone to 

the secofKl subterranean zone withiri the wellbore external to the primary solid tubulars 
and perforated tubulars; i 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated fajbuiars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting nf)aterial8 from a plurality of producing subterranean 
zones In a wellbore. at least a portion of the welibora iriduding a casing, comprising; 
25 rrmns for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
* more radial passages within the wellbore. the perforated tubulars traversing the 
producing subtenanean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars ^Nlth the casing; 
means for fluididy coupling the perforated, tubulars with the sofid tubulars; 
means for fluididy isolating the pnxlucing subterranean zone from at least one 
other subterranean zone within the weni)ore; 
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means for fhiididy coupOng at least one of the pefforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners vwthin the interior of 
one or more of the perforated tubuiars; and 
S means for preventing flukis from passing from one of the producin9 zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparabis for extracting geothenma! energy from a subterranean formation 
oontaining a source of geothermal energy, oomprising: 

10 a zonal isolation assembly positioned within the subterraneen fonnation. 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
mofe external seals; 

one or more perforated tubular nrtembei^ each including radial passages 
15 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior sur^s of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfonrned within the wellbore« 

71. A method of isolating a Tirst subterranean zone from a second subterranean 
zone including a source of geothermal energy in a weDbore, comprising: 

25 positioning one or more solid tubulars within the weilbore, the solid tubulars 

traversing the flrst subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages v^thin the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the weilbore; 

fluidicty coupling the perforated tubulars and the prirrary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the prin^ry solid tubulars and 
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perforated tubulars: and ' ' 

positioning one or more perforated tubular liners within the interior of orie or 
more of the perforated tubulars; and 

radaily expanding and plasticalty defbmring the perforated tubular liners within 
5 tfieintertorofoneormorBof the perforate tubulars. 

72. A metliod of extracting geothennal energy from a subterranean geothenmal 
zone in a wellbore* at least a pcKtion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the weitttore; 
10 positioning one or more perforated tubulars each including one or rhore radial 

passages within the wellbore, the perforated tid)ulars traversing the subterranean 
geothenmal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
IS ' fluidicly coupling the solid tubulars with the casing; 

fluldicly coupling the perforated tubulars with the solid tubulan^; 
fluidicly isolating the subterranean geqthermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subtenanean 
20 . geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone In a wellbore, comprising: 

means for positioning one or more solid tubulars -within the wellbore, the solid 
25 tubutars traversing the first subterranean zone; 

means for posKiortfng one or more perforated tubulars each including one or 
more radlai passages within ttie wellbora, the perforated tubulars traversing the second 
geothenndl subterranean zone; 

means for radially expanding at least one of the solid tubulars arni perforated 
30 tubulars ¥»'thin the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 

means for preventirtg the passage of fluids from the first subterranean zone to 
the second geothenmal subterranean zone within. the welltx>re external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geotharmal energy from a subterrar»an geothermal 
zone in a wellbore, at least a portion of the Welltx)re tnduding a casing, comprising; 

5 means for positioning one or more solid tut>ulars within the wellbore; 

means for positiontng one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
subtenanean geothermal zone; 

means for radially expandng at least one! of the solid tubutars and the 
10 perforated tubidarSv^ln the wellbore; 

means for fiuididy coupling the solid tubulars with the casing; 
means for fluidiciy coupling the perforated tubulars with the solid tubulars; 
means for fluidiciy isolating the subterranean geothermal zone from at least one 
other subterranean zone within the wellbore; and 
15 means for fluidiciy coupling at least one of the perforated tubulars with the 

subtenanean geothemial zone. 

75. An apparatus* comprising: 
a zonal isolation assennt>ly comprising: 

one or more solid tubular mmibers. each solid tubular member iriduding one or 
more extemal seals; 

one or more perfbrated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular nnembera and the perfbrated tubular 
members are fonrned by a radial expansion process performed wittrin the wellbore; and 
wherein the radial passage of at least one of the perfbrated tubular members 
are cleaned by further radial expansion of the perfbrated tubular membera within the 
weDbore. 

76. A method of isolating q first subterranean zone from a second subterranean 
zone in e wellbore. comprising: 

positioning one or mors solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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positionbig one or more perforated tubulars within the waittxm each including 
> one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid bjbuiars and perforated 
5 tubulars within the vvel!l)ore; 

fluididy ooupling the perforated tubulars and the sofld tubulars; 

prevQTiting the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the sofKl tubulars and perfprated 
tubulars; and 

10 cleaning matericds from the radial passages cS at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the wellbore including a casing, comprising; 
IS portioning one or more solid tubufars within the wellbore; 

positioning one or more perforated tubutars within the weilbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the solid tubulars with the casing: 
fluididy coupling the perflated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 
25 fluidiciy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, pressures., and flow rates within one or 
more of the perforated tubuiars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the prorated tubulars within the wellbore. 

76. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore* comprising: 
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means for positioning one or more scriid tubulars within the weHbore, the solid 
tubulars traversing the first sutrten^nean zone; 

means for positioning one or more perforated tutHJiars within the went>ore each 
Indudihg one or more radteil passages, the perfbrated tubuiars traversing tlie second 
5 sul>tefTanean zone; . 

nieans for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; ^ 

means for preventing the passage of fluids from the first subterranean zone to 
10 the ctecond subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting material from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Ihdluding a casing, comprising; 

means for positioning one or noore solid tubulars within the welibore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 irdudtng one or more radial passages, the perforated tubulars traversir^ the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
• perforated tubulars wittiin the welibore; 

means for fluididy coupling the solid tubulars with'the casi 
25 means for fluidiciy coupling the perforated tubulars with the solid tubulars; 

means fbr fluidiciy isolating the produdng suUenranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidiciy coupling at least one of the perfbrated tubulars with the 
produdng subtenranean zone; and 
30 emans for deaning materials <firom the radial passages of at least one of the perforated 
tubuiars by further radial expansion of the perforated tubulars within the wellbore. 
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